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ABSTRACT 
 The business value of information technology (IT), research on testing and showing 
the positive association between IT and firm performance, has been a critical issue in the 
information systems (IS) area. The topic provides the reason why companies need to invest 
in IT systems and motivate employees to use the systems. Additionally, prior studies have 
suggested several mixed and inconsistent results of whether IT improves firm performance. It 
is, therefore, important to examine the role of IT in improving firms’ competitiveness. This 
dissertation explains the role of IT in increasing the competitiveness of firms based on two 
theoretical lenses: competitive dynamics theory and the resource-based view. This 
dissertation includes three essays, which have separate research questions and empirical 
results. The three research questions were suggested based on two theories and were tested 
using econometrics and text analyses. Through the three essays, this dissertation has 
answered the following research questions: (1) How IT capability contributes to the supply 
chain leanness and the profitability of firms? (2) How IT capability and investment support 
the competitive actions of firms and subsequently improve firm performance? and (3) How 
IT capability supports the financial performance of firms?   
 The first essay has examined how IT capability enhances the supply chain leanness 
(i.e. a type of competitive actions) and firm performance. Especially, IT capability gap, 
which captures the difference between a focal firm’s IT capability and a rival firm’s IT 
capability, has been formulated. How IT capability gap improves firm performance has been 
tested drawing upon the competitive dynamics literature as well as the resource-based view. 
InformationWeek 500 lists were utilized to identify a firm’s IT capability. Empirical leanness 
and firm performance were pooled from Compustat. A total of 282 firm-year observations 
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from 2002-2008 were analyzed. The essay demonstrates the positive influence of IT 
capability gap on the leanness of firms and the mediating effect of the leanness of firms 
between IT capability gap and financial performance of a firm. According to the result of this 
essay, measuring the difference between two competing firms’ IT capabilities is critical to 
show a firm’s superior financial performance through improved leanness.  
 The second essay has examined the impact of a firm’s IT (i.e., IT capability and IT 
investment) on its competitive actions drawing upon competitive dynamics literature. This 
study has sought to answer how competitive actions are associated with a firm’s profitability. 
In this essay, IT capability was operationalized based on a text-analysis approach. IT 
investment data were pooled from CI Technology Database. This research makes a first step 
towards developing a comprehensive view on how IT enhances firm profitability by 
supporting the exercise of competitive actions based on a large panel data set. Specifically, 
the results of this essay has supported that IT capability and IT investment increase the 
competitive actions of a firm. Additionally, competitive actions enhance firm profitability. 
The results emphasize the need of considering competitive actions as a key factor to examine 
the value of IT in developing a firm’s competitiveness. In addition, this work complements 
prior studies, which have focused on the relationship among IT, organizational capabilities, 
and firm performance.   
 The third essay presents a conceptual replication on three influential MIS Quarterly 
papers, which have investigated the association between IT capability and firm performance. 
Bharadwaj (2000) and Santhanam and Hartono (2003) have confirmed the positive impact of 
IT capability on firm performance, but Chae et al. (2014) have suggested no significant 
relationship between IT capability and performance. Understanding what produces 
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contradictory results is a timely and critical issue because a large body of the business value 
of IS research has employed IT capability as a key construct. Chae et al. (2014) investigated 
the link between IT capability and firm performance by comparing the performance of an IT 
leader and that of single matched group from 2001-2004. On the other hand, this study 
examined the relationship by building multiple comparison groups, which include all firms in 
the same industry. As a result, this essay indicates that IT capability has a significant impact 
on a firm’s financial performance contrary to Chae et al. (2014). 
IT still has a critical role in enabling firms’ financial performance according to the 
results of the three essays. IT capability has a positive impact on firm performance, but the 
relationship is fully mediated by the competitive actions, such as supply chain leanness and 
the number of competitive actions. In addition, the IT leading groups realize superior 
financial performance over their rival firms. The results of this dissertation are the 
paradigmatic examples for showing the relationship of IT with financial performance with 
the replication study.  
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CHAPTER 1.  INTRODUCTION 
1.1 Motivation and Contributions 
Understanding the economic and business value generated from information 
technology (IT) has been a central issue in the information systems (IS) discipline (Kohli and 
Grover, 2008). This stream of research is important to demonstrate the contribution of IS 
studies to academia and practitioners by showing the transformational impact of IT (Agarwal 
and Lucas, Jr., 2005). Prior studies have made important advances in understanding the value 
of IT, and we have accumulated a substantial amount of evidence that IT contributes to firm 
performance, which can be measured by tangible indices such as productivity and 
profitability (Mithas et al., 2016). More specifically, IT generates business value and 
improves firm performance in the way of supporting organizational complementary resources 
and organizational capabilities (Melville et al., 2004). We do have a clear understanding of 
whether IT improves firm performance and about direct association between IT and firm 
performance (Bharadwaj, 2000; Mithas and Rust, 2016). However, little is known about the 
internal mechanisms of firms in generating intangible value with IT, such as agility, 
flexibility, and first-to-market (Kohli and Grover, 2008; Mithas et al., 2016). This 
dissertation, therefore, focuses on examining and extending the result of prior studies by 
empirically testing the indirect effect of IT to firm performance using IT-enabled variables, 
such as competitive actions and supply chain leanness. The dissertation differentiates itself 
by applying competitive dynamics framework (Smith et al., 1991; Chen and Miller, 2012) 
and the resource-based view (Barney, 1991; Bharadwaj, 2000) jointly explain the business 
value of IT. The approach and results of this work suggest a comprehensive view of the 
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business value of IT, and the results may be useful to understand what factors lead to 
inconsistent results regarding IT and its business value (Carr, 2003; Chae et al., 2014).   
Competitive dynamics theory (Smith et al., 1991; Chen and Miller, 2012), which got 
relatively little attention from the IS area, was applied to the dissertation. Drawing upon the 
theory, this dissertation suggests conceptual models and empirical results concerning how IT 
is associated with the exercise of competitive actions and the subsequent impact of 
competitive actions on firm performance. According to the competitive dynamics literature, 
competitive action, which refers to a firm’s identifiable and detectable strategic movement 
(i.e., new product introduction, price changing, and promotion and advertisement) carried for 
improving its market position and financial performance, is a basic source of competitive 
advantage of firms. When a firm undertakes more volume of competitive actions and more 
complex actions than its rival firms, the firm might realize temporary competitive advantage 
in the market (D’Aveni et al., 2010; Ferrier et al., 1999). This dissertation sheds light on the 
context and the conditions where IT enables competitive actions and contributes to firm 
performance by borrowing the competitive dynamic theory.  
Another theoretical framework adopted in this dissertation is the resource-based 
view, which suggests that the unique and idiosyncratic resources or capabilities are the 
sources of sustainable competitive advantage of firms. Every firm has a different type and 
level of resources and capabilities because they are heterogeneously distributed across firms. 
When a focal firm has superior resources to its rival firms, the firm can realize a higher level 
of financial performance than rivals. Bharadwaj (2000) introduced the concept of IT 
capabilities, which means a firm’s ability to utilize IT systems in the way of improving firm 
performance in conjunction with other functional capabilities. Simply stated, IT capabilities 
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improve firm performance as long as the IT capabilities reside in firms unevenly. In this 
dissertation, the impact of IT capabilities on firm performance through supporting the 
competitive actions and enhancing supply chain leanness was examined.  
Building on the competitive dynamics theory and the resource-based view, this 
dissertation makes several contributions to the IS area. First, the enabling role of IT in 
developing a firm’s competitiveness through competitive actions has been described. Prior 
studies mainly tested the supporting role of IT for organizational capabilities and resources 
and their subsequent impact on firm performance. However, few studies focused on the 
effect of IT and competitive actions simultaneously (Chi et al., 2010; Joshi et al., 2010). The 
competitive actions of a firm are key ingredients for developing a temporary competitive 
advantage over its rivals firms. To exercise a firm’s competitive actions effectively and 
efficiently, a firm needs to possess a sufficient level of resources and capabilities.This 
research suggests that IT has a crucial role for developing competitive advantages. When a 
firm has a sufficient level of IT capability, then the firm carries out more competitive actions 
, takes a superior market position, and realize better financial performance. Prior studies have 
not paid attention to the indirect relationship among IT, competitive actions, and firm 
performance, and the link can be an explanation for the mixed and inconsistent results that 
we have seen recently. 
Second, the influence of a firm’s IT capability on firm performance was examined in 
the context of competing firms. Prior studies on the business value of IT have tended to 
concentrate on firm-specific resources and capabilities, such as IT capabilities, IT 
investments, or IT assets, and how they are associated with the superior firm performance. 
According to the resource-based view, a firm’s capability and resources should be 
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heterogeneously distributed across firms to contribute to the higher level of firm 
performance. In addition, a firm’s competitive actions are highly influenced by its rival 
firm’s actions and reactions. It is necessary, therefore, to compare the IT capability and 
competitive actions of a focal firm and those of its rivals, and to examine how the differences 
contribute to the level of financial performance of firms.  
  Third, this dissertation discusses the importance and necessity of replicating and 
extending prior studies in the IS area. Especially, an essay of the dissertation dedicated to 
replicate three MIS Quarterly papers (Bharadwaj, 2000; Chae et al., 2014; Santhanam and 
Hartono, 2003) on IT capabilities and firm performance. This dissertation provides evidence 
that IT capability has a positive effect on firm performance contrary to the findings by Chae 
et al. (2014). Replication is one of the main approaches in science, and it will enhance our 
confidence in the findings from our research and guide us to identify boundary conditions 
(Dennis and Valacich, 2014). The result of this dissertation not just uncovers the mixed 
findings in prior studies but also suggests the need for investigating the internal mechanisms 
of firms in utilizing IT for the competitive advantages.   
1.2 Summaries of the Chapters 
This dissertation includes three essays with distinctive research models and data sets 
showing the contribution of IT capabilities on firm performance. Each essay provides a 
unique contribution to the IS area, and subsequent chapters of this dissertation correspond to 
three essays. The detailed summarization is provided in the following section. 
In Chapter 2 entitled “Revisiting the IT Capability and Firm Performance 
Relationship From A Competitive Dynamics Perspective,” the concept of IT capability gap, 
which captures the difference between a focal firm’s IT capability and its rival’s IT 
5 
 
capability, was suggested drawing upon the competitive dynamics approach and the 
resource-based view. A firm with a higher level of IT capability gap realizes superior 
financial performance by enhancing its empirical leanness compared to its rival firms. To 
validate the association among IT capability gap, supply chain leanness, and firm 
performance, InformationWeek 500 lists from 2002-2008 were obtained to measure IT 
capability of sample firms, and WRDS Compustat was utilized to attain financial 
performance variables and supply chain leanness. Several regression analyses were 
conducted to support the arguments. According to the empirical results, the IT capability gap 
of a firm has a positive relationship with the supply chain leanness of the firm, and the 
financial performance of firms was improved through the leanness of the firms.  
In Chapter 3 entitled, “How Information Technology and Competitive Actions 
Shape Firm Profitability?,” the impact of a focal firm’s IT (i.e., IT capability and IT 
investment) on its competitive actions was examined by drawing upon competitive dynamics 
literature. This essay answers how competitive actions improves a firm’s profitability (i.e., 
ROA). Text-analysis approach was applied to measure a firm’s IT capability, and IT-related 
news articles of firms were scraped for the analysis. Additionally, IT investment data from CI 
technology were utilized. This essay supports that IT capability and IT investment play a 
pivotal role in increasing the number of competitive actions of firms, and the large volume of 
competitive actions are related to the higher level of profitability of firms.  
In Chapter 4 entitled, “One Question, Two Answers: Mixed Findings of Information 
Technology Capability and Firm Performance and Their Implications,” a conceptual 
replication on three influential MIS Quarterly papers was conducted. Bharajwaj (2000) and 
Santhanam and Hartono (2003) have shown the positive influence of IT capability on firm 
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performance, but Chae et al. (2014) provided a counter argument that IT has been 
commoditized, and that does not have an influence on firm performance. Chae et al. (2014) 
replicated two earlier papers with the early 2000s data sets and supported their arguments. 
This essay investigates the same issue by comparing the performance of IT leaders and those 
of all firms in the same industry and indicates that IT capability still has a considerable 
impact on firm performance contrary to Chae et al. (2014). The differences in identifying an 
IT leader and its rival firms could have resulted in the different outputs. This essay 
emphasizes why replication is important in the IS area for understanding controversial topics 
such as the business value of IT.  
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CHAPTER 2.  REVISITING THE IT CAPABILITY AND FIRM PERFORMANCE 
RELATIONSHIP FROM A COMPETITIVE DYNAMICS PERSPECTIVE 
A paper to be submitted to a journal 
Inmyung Choi, Joey F. George, and David E. Cantor 
Abstract 
 By leveraging competitive dynamics, this paper theoretically and empirically 
examines how information technology (IT) capability gap impacts supply chain leanness and 
firm financial performance from a rivalry perspective. We conceptualize how a firm’s IT 
capability gap impacts supply chain activities within firms and also improves financial 
performance. IT capability gap refers to the situation when a focal firm has superior IT 
capability relative to its rival firm. Our research model and hypotheses were tested using a 
panel of United States (US) firms from 2002-2008. Interestingly, IT capability alone does not 
influence the supply chain and financial performance of a focal firm, but IT capability gap 
has an impact on firm performance. Our findings point to the importance of using the rivalry 
view in the information systems (IS) area and the contribution of IT to the competitiveness of 
firms. 
2.1 Introduction 
“Indeed, there is little doubt that, in a wide variety of circumstances, information 
technology (IT) can add value to a firm. However, [...] IT adding value to a firm—by 
reducing costs and/or increasing revenues—is not the same as IT being a source of 
sustained competitive advantage for a firm. For example, when Wal-Mart adopted its 
purchase-inventory-distribution system, it gained a competitive advantage over its 
closest rival, K-Mart. However, K-Mart did not remain idle and developed its own 
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similar system. With respect to this system, Wal-Mart gained only a temporary, but not 
sustained, competitive advantage” (Barney and Clark (2007), p. 145). 
 There is a steady stream of information systems (IS) research that is examining how 
and why IT contributes to the competitiveness of firms (Agarwal and Lucas, 2005; Kohli and 
Grover, 2008). However, relatively little attention has been given to studying the IT and firm 
performance relationship from a rivalry perspective. According to the resource-based view 
(Barney, 1991), Wal-Mart could sustain a competitive advantage because a purchase-
inventory-distribution system is valuable and rare. Contrary to the theory, Wal-Mart was only 
able to take a temporary advantage from the IT system because its primary competitor, K-
Mart, utilized the same system. Therefore, using the competitive dynamics theoretical 
perspective, it is important to improve our understanding of the role of rivalry when studying 
the IT and firm performance relationship (Chen and Miller, 2012; Ferrier et al., 2010; Grimm 
et al., 2006).   
 The purpose of this study, then, is to develop theoretical and empirical insight into 
how competitive rivalry in IT capability influences firm performance. Based on theory from 
the competitive dynamics literature, we seek to explain the critical role of rivalry between 
competing firms. More precisely, we introduce the concept of IT capability gap, which refers 
to the difference between two competing firms’ IT capabilities and in so doing draw upon the 
rivalry view from the competitive dynamics approach (Chen and Miller, 2012; Grimm et al., 
2006). This theoretical approach is used to examine the extent to which IT capability 
improves a firm’s supply chain management and financial performance. Our rivalry 
perspective complements prior studies, which have adopted the resource-based view (Li and 
Chan, 2016; Nevo and Wade, 2011; Rivard et al., 2006; Seddon, 2014), by providing a 
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theoretical background as to why the uneven distribution of IT capabilities impact firm 
performance. In addition, we revisit whether IT capability has an impact on firms’ financial 
performance because of the mixed results found in prior studies (Baker et al., 2017; 
Bharadwaj, 2000; Chae et al., 2014) and because research on IT and supply chain 
management remains nascent (Venkatesh, 2013). Specifically, this study seeks to answer two 
research questions: 
RQ1: Does IT capability gap between a focal firm and its rival firm enhance the supply 
chain leanness of the focal firm? 
RQ2: Does the enhanced supply chain leanness of a focal firm also improve the financial 
performance of the focal firm? 
 This study contributes to the literature in the IS area in several ways. First, we 
leverage the competitive dynamics framework to explain the role of the IT capability gap 
between a focal firm and its rival firm in enabling the supply chain activities of the focal 
firm. To date, the IT capability literature has primarily examined how a firm’s IT capability 
impacts firm performance but has not theorized about the extent to which the rival firms’ IT 
capabilities impact the focal firm’s performance. However, a firm’s strategic decisions and 
actions are highly influenced by the rival firms’ IT resources and capabilities (Chen and 
Miller, 2012). Thus, it is important to examine the influence of a rival firm’s IT capability on 
a focal firm’s performance. By theorizing and empirically testing the concept of IT capability 
gap, this study provides important insights regarding the uneven distribution of IT 
capabilities across firms (Doherty and Terry, 2009) and the subsequent impact on firm 
performance. Leveraging insights from a competition perspective, this research also theorizes 
that IT capability influences firm profitability by enhancing supply chain processes (Rai et 
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al., 2006). We empirically show that IT capability gap affects firm performance through a 
focal firm’s supply chain lean inventory practices.  
2.2 Literature Review and Theoretical Foundation 
2.2.1 Competitive dynamics theory   
 The competitive dynamics literature serves as the theoretical framework for this study 
(Chen and Miller, 2012; Grimm et al., 2006). According to the competitive dynamics 
literature, firms take competitive actions because their competitive advantage in the 
marketplace is temporary (D’Aveni et al., 2010). Examples of competitive actions include 
the introduction of new products, the changes in product prices, and the investment into 
marketing and advertising programs (Sambamurthy et al., 2003; Vannoy and Salam, 2010). 
Therefore, the key ingredient in explaining the superior performance of firms in the 
competitive dynamics framework is competitive actions rather than the unique and 
idiosyncratic resources or capabilities as suggested in the resource-based view (Barney, 
1991). In addition, competitive dynamics theory is different from the dynamics capabilities 
literature (Teece et al., 1997) which emphasizes a firm’s capability to adjust to the rapidly 
changing environments for taking competitive positions. However, competitive dynamics 
theory does not deny the necessity of resources or capabilities because a firm needs to 
possess sufficient resources and capabilities to effectively engage in competitive actions. 
Another important concept of competitive dynamics theory is the rivalry view between 
competing firms. A firm’s competitive actions are highly influenced by its rival firm’s 
actions, and a firm’s action may cause its rival firm’s reactions. The temporary advantage of 
a focal firm can be attained when the focal firm outperforms its rival firms in initiating 
competitive actions. When a firm exercises more competitive actions than its rivals, the firm 
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is able to realize superior financial performance (Ferrier et al., 1999), avoid market share 
erosion, and maintain a market leading position (Derfus et al., 2008).  
 The competitive dynamics approach has been used in the IS area to mainly explain 
how a firm’s IT resource and capability contributes to the superior performance of firms by 
supporting competitive actions. Sambamurthy et al. (2003) conceptually examined the 
strategic role of IT by suggesting the nomological network from IT competence to firm 
performance. In particular, they argued that IT competence supports organizational 
capabilities (i.e., agility, digital options, and entrepreneurial alertness) and strategic processes 
(capability-building, entrepreneurial action, and coevolutionary adaptation), which are the 
antecedent of competitive actions. The role of IT capabilities in enabling competitive actions 
was widely examined in prior IS studies (Chan and Levallet, 2013). For instance, IT-enabled 
capabilities (i.e., IT-enabled absorptive capacity, IT-enabled realized absorptive capacity, and 
IT-enabled social integration capacity) have a pivotal role in enhancing firm innovation, 
which is one type of competitive action (Joshi et al., 2010). IT-enabled capabilities positively 
moderate the relationship between network structures and the competitive actions within 
firms (Chi et al., 2010). A large volume of competitive actions increase the possibility of a 
firm’s survival in software industries (Li et al., 2010). However, to the best of our 
knowledge, no paper has examined the association between IT and supply chain leanness in 
the context of competitive dynamics. In this study, we consider the supply chain leanness to 
be a competitive action taken by a firm and examine the relationships among IT capability, 
supply chain leanness, and firm performance.  
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2.2.2 IT capability and the IT capability gap   
 Bharadwaj (2000, p. 171) suggested the concept of IT capability, which refers to “a 
firm’s ability to mobilize and deploy IT-based resources in combination or copresent with 
other resources and capabilities” based on the resource-based view. The capability is a 
special type of resource embedded in a firm in a non-transferable, firm-specific form whose 
purpose is to improve the productivity of other resources (Makadok, 2001). The resource-
based view (Barney, 1991) has an important assumption: the heterogeneity of capabilities. 
According to empirical studies based on the resource-based view, IT capability influences a 
firm’s sustained competitive advantage, but the result was only attained when scholars tested 
the value, rare, inimitable, and non-substitutable aspect (Seddon, 2014).  
 To examine whether IT capability contributes to firms’ financial performance, we 
should test whether IT capability heterogeneously resides in firms. However, prior IS studies 
did not attempt to model the heterogeneity of the contribution IS resources (Doherty and 
Terry, 2009). In this study, we developed the concept of IT capability gap, which measures to 
what extent a focal firm’s IT capability is superior to its rival firm’s IT capability. Figure 2.1 
represents the graphical illustration of IT capability and the IT capability gap. The bar chart 
represents the level of a firm’s IT capability. Firm A has the lowest IT capability, and firm B 
and C have the higher level of IT capability. In this case, firm B and C can realize superior 
financial performance when they compete with firm A. It may not be possible to utilize IT 
capability for competitive advantage when firm B competes with firm C because the 
difference between two firms’ IT capabilities is minimal. Thus, it is necessary to measure the 
difference between two competing firms’ IT capabilities to understand their competitiveness. 
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Especially, when we apply the concept of IT capability gap described in In Figure 2.1, it is 
much easier to understand the difference. 
 
Figure 2.1 IT Capability and IT Capability Gap 
Prior studies (Du, 2015; Mithas et al., 2013; Tanriverdi and Uysal, 2015) have 
investigated a firm’s ability to use IT by subtracting the firm’s value from another company’s 
value. However, none of these research papers used the competitive dynamics framework. 
Therefore, measuring the difference between two firms’ IT use is not a new approach in the 
IS research, but the current study is original in the sense that we captured the rivalry view in 
IT capability and extended the concept based on the competitive dynamics approach.   
2.2.3 The mediating role of supply chain leanness between IT and firm performance 
 IT improves firm performance and increases the competitiveness of firms by 
supporting other processes, resources, or capabilities (Melville et al., 2004; Wade and 
Hulland, 2004). Several organizational capabilities enabled by IT have been suggested in 
prior studies. For instance, new product development capability (Pavlou and El Sawy, 2006), 
customer service processes (Ray et al., 2005; Mithas et al., 2016), performance management, 
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customer management, and process management capability (Mithas et al., 2011), were 
identified as mediated processes or capabilities between the IT capability and firm 
performance. IT improves organizational performance by enhancing business operations, 
such as sales, manufacturing, marketing, logistics, customer services, and research and 
development (Peppard and Ward, 2004). Consequently, it is, therefore, reasonable to test the 
mediated effect of other functional capabilities to understand the effect of IT capability on a 
firm performance based upon supply chain leanness. 
In this study, we tested the mediated role of supply chain leanness between IT and 
firm performance. Whereas the mediating role of several organizational capabilities and 
processes between IT and firm performance, there is a considerable lack of cross-fertilization 
in research between IT and supply chain performance (Venkatesh, 2013). Rai et al. (2006) 
suggested that IT improves the supply chain performance through information flow 
integration, physical flow integration, and financial flow integration. A firm with a superior 
IT capability can possess a wide reach of information flows across departmental units, 
functional units, and suppliers and thereby improve inventory efficiency (Sambamurthy et 
al., 2003). Dehning et al. (2007) demonstrated the effect of supply chain management (SCM) 
systems on inventory turnover and profitability by conducting an event study. Dong et al. 
(2009) indicated that digitally enabled SCM increases the process performance and 
competitive positions of firms. Mishra et al. (2013) showed how IT capability improves sales 
to inventory ratio and stock market returns of firms. However, Shah and Shin (2007) found 
the partially mediated effect of inventory performance on the relationship between IT 
investment and profitability, but they did not find a significant association between IT and 
inventory performance in the wholesales sectors. Recently, Xue et al. (2012) tested the 
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influence of IT intensity on inventory turnover and Tobin’s Q, and no significant association 
was found. As Dong et al. (2009) emphasized, commodity-like IT resources diminish the 
value of supply chain integration in a competitive environment. Therefore, it is still important 
to validate the contribution of IT to firm performance through improved SCM especially 
after the 2000s. 
2.3 Research Model and Hypotheses 
2.3.1 Research model  
 Figure 2.2 summarizes our research model. The overarching theoretical idea tested in 
the research model is that the IT capability gap between a focal and a rival firm does have a 
positive association with the supply chain leanness and firm performance of a focal firm.  
 
Figure 2.2 A Research Model 
2.3.2 Research hypotheses  
IT improves the productivity of the supply chain through the integration of 
information flows, physical flows, and financial flows (Rai et al., 2006). First, IT improves 
the flow of information, including operational, tactical, and strategic information, between a 
firm and its supply chain partners. Electronic data interchange (EDI) and inter-organizational 
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IT applications make it possible to share data immediately with partners in the supply chain 
(Lee et al., 1997). IT allows firms to share customer demand and inventory data in 
inexpensive ways (Cachon and Fisher, 2000). Second, IT enhances a firm’s ability to manage 
the stock and flow of raw materials and products in its supply chain. Vendor management 
inventory (VMI), automatic replenishments, and just-in-time delivery allow a firm to 
maintain its optimal level of inventory (Chen et al., 2005; Rai et al., 2006). IT applications 
have decreased the time and costs required to process an order and also helped to minimize 
the excessive inventory (Eroglu and Hofer, 2011). Third, IT also enables a firm to have better 
financial flow integration with its partner firms using electronic payment systems. Therefore, 
we can reasonably assume that IT supports business processes within a firm and across 
supply chains. Consequently, it can be argued that IT increases a firm’s supply chain 
productivity.   
 In addition, IT capability is critical in competition because a firm needs to sense and 
respond to environmental changes such as a competitor’s actions, and IT supports the sensing 
and responding ability of firms (Overby et al., 2006). A firm’s IT capability improves its 
awareness of a rival’s strategic actions. Indeed, Sambamurthy et al. (2003) suggested that 
superior IT capability enables a firm to become more agile, which is helpful to the firm’s 
ability to respond to a rival’s supply chain performance. For instance, Dong et al. (2009) 
argued that a firm’s superior IT capability improves supply chain agility by proactively 
enabling the initiation of competitive actions and a quick response to a rival firm’s 
competitive actions. IT capability provides the firm with real-time or near real-time 
competitive market status changes such as supply chain leanness. Prior research on 
organizational agility enabled by IT provided evidence that firms use their IT capabilities to 
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respond quickly to changes in markets and customer’s needs through monitoring (Lee et al., 
2015). The ability to scan data and understand information about the market is important to a 
firm’s capacity to engage in competitive actions (Chen et al., 2015). A firm’s use of IT 
capability enables the firm to analyze a rival’s supply chain leanness, which is helpful in the 
leading firm’s preparation to take competitive actions. Thus, a leading firm can react to a 
rival’s inventory action proactively when the leading firm has a higher level of IT capability. 
Therefore, we present the following hypothesis: 
Hypothesis 1 (H1): The IT capability gap between a focal firm and its rival firm has a 
positive association with the supply chain leanness of the focal firm. 
 The primary purpose of investing in supply chain activities is to reduce waste and 
eventually improve financial performance (Mishra et al., 2013). Prior research has examined 
whether lean practices and lean strategy enhance firms’ operational performance (Shah and 
Ward, 2003) and their financial performance (Jayaram et al., 2008). Several previous studies 
have provided evidence that supply chain performance positively contributes to financial 
performance (Capkun et al., 2009; Eroglu and Hofer, 2011). However, prior research has not 
adopted a competitive dynamics perspective on showing how supply chain leanness affects 
firm financial performance. According to competitive dynamics theory (Grimm et al., 2006), 
when a firm exercises more competitive actions before its rival firm copies or initiates a 
similar type of actions, the firm may take advantage of competitive actions. Ghemawat and 
McGahan (1998) pointed out that a focal firm’s inventory stock-out situations are known to 
rival firms, and that competitors capitalize on these poor inventory management situations to 
enhance their own competitive position in the marketplace. In addition, Olivares and Cachon 
(2009) argued that rivals leverage other firms’ inventory level information to determine how 
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well their competitors are able to provide strong customer service performance. A firm’s 
operations are frequently affected by a rival firm’s actions, and the firm may need to 
coordinate with its supply chain partners to modify a product’s design or launch a new 
product (Dong et al. 2009). In this sense, a focal firm with superior supply chain leanness 
relative to its rival firms will realize a higher level of financial performance. Thus, we posit 
the following: 
Hypothesis 2 (H2): With the supply chain leanness of a rival firm held constant, as the 
supply chain leanness of a focal firm increases, the financial performance of the focal 
firm increases. 
IT (e.g., software, hardware, and capabilities) generates value with other 
organizational factors but does not create value in isolation (Bharadwaj 2000; Kohli and 
Grover 2008). According to the review of Wade and Hulland (2004), the business value of IT 
studies provide strong evidence for the indirect role of IT in increasing firm performance; the 
logic behind this argument is that IT affects other resources or processes, leading to a 
competitive advantage. Melville et al. (2004) confirmed that IT impacts organizational 
performance via intermediate business processes. We believe that IT enables the business 
processes in supply chains; these processes are the mediating factors that link IT capability 
and firm performance. It may not be possible to directly enhance a firm’s performance by 
simply deploying and managing a higher level of IT capability, although the IT capability is 
much greater than that of rival firms. Prior studies have reported an indirect association 
between IT and firm performance through supply chain performance. Barua et al. (1995) 
described a process model from IT to firm performance, which was mediated by inventory 
turnover. Dong et al. (2009) provided evidence that IT generates value in supply chain 
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contexts, but this value is created through digitally enabled supply chain integration at the 
process level. Shah and Shin (2007) indicated that inventory performance as measured by 
inventory to sales ratio had a significant mediation role between IT investment and financial 
performance in the retail and manufacturing sectors. Banker et al. (2006) found that the 
impact of EDI systems on the performance at the plant level is mediated by manufacturing 
capabilities. Therefore, we expect the following:  
Hypothesis 3 (H3): The supply chain leanness of a focal firm mediates the relationship 
between the IT capability gap and the financial performance of the focal firm. 
2.4 Research Methods 
2.4.1 Sample and data  
This study tested whether and how IT capability gap and the supply chain leanness of 
a firm influence the financial performance of the firm. Our empirical analysis focused on the 
two competing firms (i.e., a leader and a challenger) in each industry because our hypotheses 
were framed in terms of a comparison between a firm and its primary competitor (Ferrier et 
al. 1999). We identified a leading firm and its rival firm based on market share in a specific 
industry using six-digit North American Industry Classification System (NAICS) codes1. 
Data were collected from InformationWeek and COMPUSTAT (Lim et al., 2011; Mishra et 
al., 2013; Tanriverdi and Uysal, 2015). The resulting data set includes 82 leaders and 
challenger firms from 41 manufacturing, wholesaling, and retailing industries. To avoid 
possible problems from the 2008 global economic crisis (Bamiatzi et al., 2015), we have 
used data from 2002 to 2008. The sample comprised a total of 282 firm-level observations.  
                                                 
1 We assumed that not every rival firm effectively competes with a leader. In some industries, the market share 
of a leader is greater than 80%, while that of the second firm is smaller than 10%. To address this concern, we 
followed the recommendation of Connelly et al. (2010) and included firms whose market share was larger than 
20%. 
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2.4.2 Variables  
Independent variables: IT capability and the IT capability gap 
The first independent variable was IT capability, which is derived from the 
InformationWeek (IW) 500 list. Every year since 1989, IW has announced the top 500 firms 
with strong IT capabilities, and this data set were used as a proxy to assess a firm’s IT 
capability (Bharadwaj, 2000; Chae et al., 2014; Lim et al., 2011; Lim et al., 2013; Tanriverdi 
and Uysal, 2015). In this study, firms in our sample have an IT capability value equal to 1 if 
they appear on the IW 500 list. Otherwise, the IT capability value of the firm in our sample is 
equal to 0. We examined several issues with using the IW 500 list, such as the halo effect 
(Santhanam and Hartono, 2003) and the binary aspect (Lim et al., 2011); these issues are 
discussed in Appendix 2.A.  
 The key independent variable, the IT capability gap, was operationalized by 
subtracting a rival firm’s IT capability from a firm’s IT capability. Tanriverdi and Uysal 
(2015) suggested the concept of relative IT capability, which captures asymmetries between 
IT capabilities of acquiring firms and their target firms in the M&A market, using binary 
values from IW 500 list. Following Tanriverdi and Uysal (2015), Du (2015) investigated how 
the IT gap between an acquirer and a target firm influenced the M&A performance. The gap 
is calculated using the following formula: 
IT capability gap of firm A = IT capability of firm A – IT capability of firm A’s rival 
The IT capability gap was 1, if firm A was on the IW 500 list, but firm A’s rival was not. In 
addition, the IT capability gap was 0 if both firms were on the IW list or if both firms were 
not. If a rival firm had a better IT capability than firm A, the IT capability gap was -1. 
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Dependent variable: Supply chain leanness 
To measure the performance of the supply chain, we calculated the empirical leanness 
of the firm. Following Eroglu and Hofer (2011; 2014), we measured a firm’s supply chain 
performance using an empirical leanness indicator (ELI). ELI has several advantages over 
other inventory performance measures. Specifically, ELI captures the relative performance of 
inventory management by comparing the position of a firm and other firms in the same 
industry. Therefore, it is more appropriate to show a firm’s ability in managing inventory in 
the context of rivalry. The detailed procedure for calculating ELI is shown in Appendix 2.B.  
Dependent variable: Financial performance 
Return on assets (ROA) and profit were calculated from the COMPUSTAT data. ROA 
is the most widely used accounting measures of profitability (Bharadwaj, 2000; Brynjolfsson 
and Hitt, 1996; Lim et al., 2013) and is also calculated with accounting measures 
(Bharadwaj, 2000; Chae et al., 2014). Profit is the value of net income. The profit variable 
allows us to easily interpret the results (Mithas et al., 2016; Tafti et al., 2015).  
Control variable: The Herfindahl-Hirschman Index (HHI) 
The HHI captures industry concentration in the same manner as Han et al. (2011). 
The HHI for a specific industry is calculated by using financial data from COMPUSTAT. 
Specifically, we used the following formula: 
𝐻𝐻𝐼𝑗 = ∑ 𝑆𝑖
2
𝑛
𝑖=1
 
where 𝑠𝑖 represents the market share of firm i, and n is the number of firms in industry j to 
which firm i belong. A higher value of HHI indicates that industry j is highly concentrated 
and less competitive (Han et al., 2011). We used COMPUSTAT to calculate the HHI for each 
two-digit NAICS code (Ray et al., 2013) in our data set for each year. 
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Control variable: Firm size gap 
Large firms have more resources for IT investment and supply chain management 
(Mithas et al., 2013). Thus, it is necessary to control for the impact of firm size on IT 
capability gap, supply chain leanness, and financial performance. Especially, we have 
calculated the gap between the sizes of two firms because our research model is grounded in 
dyadic relationships. We measured the difference between a focal firm’s size and a rival 
firm’s size. Firm size was measured by the log-transformed value of sales of a firm for each 
year (Lim et al. 2011). 
Control variable: Market share gap 
When a firm carries out more competitive actions, the firm is less likely to be exposed 
to the erosion of market share (Ferrier et al., 1999). Thus, it is reasonable to control for the 
effect of market share gap on dependent variables. We measured individual market shares for 
both a focal and a rival firm using sales totals reported in the industry. Market share gap was 
calculated by subtracting a focal firm’s market share by its rival firm’s market share (Ferrier 
et al., 1999). 
2.5 Research Results 
2.5.1 Empirical specification  
To test our hypotheses, we estimated two equations. Equation (2-1) tested whether the 
IT capability and the IT capability gap impact a firm’s supply chain leanness. Additionally, 
Equation (2-2) was examined to identify the positive influence of supply chain leanness on 
the financial performance of firms. To address potential endogeneity concerns, we lag the IT 
variables by one year (Atasoy et al., 2016; Im et al., 2013; Mithas et al., 2013). Specifically, 
we assumed that the IT capability and the IT capability gap in year t-1 influenced the 
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performance in year t. In addition, to account for the unobserved heterogeneity across 
industries and years in our data, year dummies and industry dummies were added to our 
models (Bardhan et al., 2013). Control variables for HHI, firm size gap, market share gap 
were also included (Ferrier et al., 1999; Lim et al., 2013; Han et al., 2011). Financial 
performance variables included ROA and profit of a firm. In the models, i, t, and m represent 
firms, years, and industries, respectively. 
𝑆𝐶 𝑙𝑒𝑎𝑛𝑛𝑒𝑠𝑠 𝑜𝑓 𝑎 𝑓𝑖𝑟𝑚𝑖𝑡 = 𝛼0 + 𝛼1𝐼𝑇 𝑐𝑎𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑖𝑡−1 + 𝛼2𝐼𝑇 𝑐𝑎𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑔𝑎𝑝𝑖𝑡−1 + 
 
    𝛼3𝑆𝐶 𝑙𝑒𝑎𝑛𝑒𝑠𝑠 𝑜𝑓 𝑎 𝑟𝑖𝑣𝑎𝑙𝑖𝑡 + 𝛼4𝐻𝐻𝐼𝑖𝑡+𝛼5𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒 𝑔𝑎𝑝𝑖𝑡  + 𝛼6𝑀𝑎𝑟𝑘𝑒𝑡 𝑠ℎ𝑎𝑟𝑒 𝑔𝑎𝑝𝑖𝑡 
                                                                                                                                          
           + 𝛼7𝐹𝑃 𝑜𝑓 𝑎 𝑓𝑖𝑟𝑚𝑖𝑡−1 + ∑ 𝛼𝑚 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑖𝑒𝑠𝑚 + ∑ 𝛼𝑡 𝑌𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠𝑡 + 𝜀𝑖𝑡         (2-1) 
 
𝐹𝑃 𝑜𝑓 𝑎 𝑓𝑖𝑟𝑚𝑖𝑡 = 𝛽0 + 𝛽1𝑆𝐶 𝑙𝑒𝑎𝑛𝑛𝑒𝑠𝑠 𝑜𝑓 𝑎 𝑓𝑖𝑟𝑚𝑖𝑡 + 𝛽2𝑆𝐶 𝑙𝑒𝑎𝑛𝑒𝑠𝑠 𝑜𝑓 𝑎 𝑟𝑖𝑣𝑎𝑙𝑖𝑡  
 
  + 𝛽3𝐼𝑇 𝑐𝑎𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑖𝑡−1 + 𝛽4𝐼𝑇 𝑐𝑎𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑔𝑎𝑝𝑖𝑡−1 + 𝛽5𝐻𝐻𝐼𝑖𝑡 + 𝛽6𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒 𝑔𝑎𝑝 𝑖𝑡 
 
          + 𝑀𝑎𝑟𝑘𝑒𝑡 𝑠ℎ𝑎𝑟𝑒 𝑔𝑎𝑝 𝑖𝑡 + ∑ 𝛽𝑚 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑖𝑒𝑠𝑚 +  ∑ 𝛽𝑡 𝑌𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠𝑡 +  𝜁𝑖𝑡    (2-2)                                                                  
 
Variables used in this research are summarized in Table 2.1. 
 
Table 2.1 The Definition of Variables 
Variables Definition Sources 
(1) IT capability  
The IT capability of a firm. If a firm was listed in IW 500, then 
the IT capability of the firm is 1; otherwise, the value is 0. 
InformationWeek 
(2) IT capability gap  
The difference between a firm’s IT capability and a rival 
firm’s IT capability; the value can be 1, 0, and -1. 
InformationWeek 
(3) SC leanness  
    of a focal firm 
The empirical leanness indicator of a firm COMPUSTAT 
(4) SC leanness  
    of a rival firm 
The empirical leanness indicator of a rival COMPUSTAT 
(5) HHI The Herfindahl-Hirschman Index of an industry COMPUSTAT 
(6) Firm size gap 
The difference between a firm’s size and a rival firm’s size. 
The log-transformed value of sales ($ mil.) of was considered. 
COMPUSTAT 
(7) Market share gap 
The difference between a firm’s market share and a rival 
firm’s market share (%) 
COMPUSTAT 
(8) ROA The return on assets of a firm COMPUSTAT 
(9) Profit The net income ($ mil.) of a firm COMPUSTAT 
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Table 2.2 contains the descriptive statistics and correlations among variables. 
Multicollinearity was not a serious issue in Equations (2-1) and (2-2) since the variance 
inflation factor (VIF) was lower than three (Wooldridge, 2010).  
2.5.2 Empirical results  
For equation (2-1), we used generalized least squares (GLS) and generalized estimate 
equations (GEE) with a correction for the first-order autoregressive model, AR(1), because 
the Wooldridge test (p< 0.009) for autocorrelation indicated a strong presence of AR(1) in 
Equation (2-1). 
Table 2.2 Descriptive Statistics and Correlations Among Variables 
 (1) (2) (3) (4) (5) (6) (7) (8) (9) 
(1) IT capability 1.000         
(2) IT capability gap 0.775* 1.000        
(3) SC performance 
     of a focal firm 
-0.017 0.111 1.000       
(4) SC performance     
    of a rival 
0.105 0.124* 0.065 1.000      
(5) HHI 0.211* 0.183* 0.109 0.257* 1.000     
(6) Firm size gap 0.012 0.092 0.201* 0.167* 0.411* 1.000    
(7) Market share gap 0.132 0.170* 0.296* 0.076 0.707* 0.657* 1.000   
(8) ROA -0.060 -0.026 0.148* 0.013 0.026 0.032 -0.032 1.000  
(9) Profit -0.066 -0.060 0.204* 0.013 -0.004 -0.035 -0.068 0.725* 1.000 
Mean 0.509 0.216 0.018 -0.005 0.304 0.513 0.152 0.051 789 
Standard deviation 0.501 0.716 0.446 0.375 0.113 0.860 0.172 0.094 1912 
Max 1.000 1.000 1.569 1.159 0.608 7.386 0.766 0.902 13625 
Min 0.000 -1.000 -1.547 -1.207 0.050 -0.979 -0.180 -0.538 -7259 
*p<0.05. 
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We reported the results of both a fixed effect model and a random effect model to show the 
robustness of the results (Table 2.3). Hypothesis 1 assumed that the IT capability gap 
between a firm and its rival has a positive influence on the supply chain leanness of a firm. 
The coefficients (𝛼2a =0.084, 𝛼2b =0.119, and 𝛼2𝑐 =0.114) in columns (a), (b), and (c) in 
Table 2.3 are all positive and significant at the 5%, 1%, and 1% level, respectively. Thus, 
Hypothesis 1 was supported.  
Table 2.3 Results for IT Capability on the SC Performance of a Focal Firm 
 Dependent variable: Supply chain leanness of a focal firm 
Variables 
(a) GLS with  
Fixed Effect  
(b) GLS with 
Random Effect  
(c) GEE  
 
Coefficient 
(Standard Deviation) 
Coefficient 
(Standard Deviation) 
Coefficient 
(Standard Deviation) 
IT capability gap (H1) 
0.084* 
(0.042) 
0.119*** 
(0.044) 
0.114*** 
(0.042) 
IT capability  
-0.076 
(0.055) 
-0.116** 
(0.058) 
-0.103* 
(0.055) 
SC leanness of  
a rival 
0.519*** 
(0.079) 
0.434*** 
(0.074) 
0.455*** 
(0.070) 
HHI 
-0.572 
(0.486) 
-0.923** 
(0.340) 
-0.766** 
(0.406) 
Firm size gap 
-0.176*** 
(0.037) 
-0.116*** 
(0.036) 
-0.155*** 
(0.037) 
Market share gap 
1.864*** 
(0.363) 
1.554*** 
(0.296) 
1.653*** 
(0.303) 
Prior year profit 
0.000 
(0.000) 
0.000*** 
(0.000) 
0.000 
(0.000) 
Constant 
0.046 
(0.075) 
0.198 
(0.322) 
0.122 
(0.326) 
Industry dummies Not included Included Included 
Year dummies Not included Not included Included 
Prob. > F 0.000 N/A N/A 
Wald χ2 N/A 79.13 86.17 
Prob. > χ2 N/A  0.000 0.000 
Unstandardized coefficients reported. *p<0.10, **p<0.05, and ***p<0.01. 
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Interestingly, IT capability does not have an effect on the supply chain leanness of a 
focal firm. The coefficients of IT capability (𝛼1𝑏 =-0.116 and 𝛼1𝑐 =-0.103) in columns (b) 
and (c) in Table 2.3 suggest that there is no positive association between IT capability and 
supply chain leanness. 
Table 2.4 Regression Results for Return on Assets (ROA) 
 Dependent Variable: ROA of a Focal Firm 
Variables 
(a) GLS with  
Random effect 
(b) Feasible GLS  (c) GEE 
 
Coefficient 
(Standard Deviation) 
Coefficient 
(Standard Deviation) 
Coefficient 
(Standard Deviation) 
SC leanness of  
a focal firm (H2) 
0.042** 
(0.019) 
0.027** 
(0.012) 
0.033** 
(0.015) 
SC leanness of  
a rival firm 
-0.030 
(0.028) 
-0.021 
(0.014) 
-0.023 
(0.019) 
IT capability 
-0.041* 
(0.020) 
-0.001 
(0.016) 
-0.015 
(0.017) 
IT capability gap  
0.032* 
(0.015) 
0.005 
(0.011) 
0.017 
(0.012) 
HHI index 
0.228 
(0.159) 
0.069 
(0.065) 
0.036 
(0.089) 
Firm size gap 
0.028** 
(0.011) 
0.000 
(0.008) 
0.010 
(0.009) 
Market share gap 
-0.150* 
(0.106) 
-0.021 
(0.052) 
-0.064 
(0.069) 
Constant 
0.112** 
(0.043) 
-0.003 
(0.034) 
0.012 
(0.051) 
Industry dummies Included Included Included 
Year dummies Included Included Included 
Prob. > F 0.002 N/A N/A 
Wald χ2test N/A 45.47 34.66 
Prob. > χ2 N/A 0.001 0.010 
Unstandardized coefficients reported. Standard errors are in parentheses. 
R-square of model (a) is 0.177. Log-likelihood of model (b) is 242.524. 
*p<0.10, **p<0.05, and ***p<0.01. 
 Hypothesis 2 suggests that the supply chain leanness of a firm improves the financial 
performance of the firm. To estimate Equation (2-2), we ran GLS, feasible GLS, and GEE 
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models. Contrary to Equation (2-1), there was no autocorrelation in Equation (2-2)2. To 
ensure the robustness of the results, we reported the output of GLS, feasible GLS, and GEE 
simultaneously. Table 2.4 presents the regression results of ROA. All three coefficients 
(𝛽2𝑎=0.042, 𝛽2𝑏 =0.027, and 𝛽2𝑐 =0.033) in the columns (a), (b), and (c) in Table 2.4 were 
significantly positive at the 5% level. Thus, the supply chain leanness of a firm improved the 
ROA of the firm. However, the IT capability gap did not have a significant relationship with 
the ROA of a firm in the columns (b) and (c) in Table 2.4. Therefore, Hypothesis 2 was 
supported. 
Hypothesis 3 argues that the IT capability gap improves a firm’s profitability through 
enhanced supply chain leanness. To test the mediation effect of supply chain leanness 
between the IT capability gap and firm profitability, we also conducted two-stage least 
squares (2SLS) regression analyses as recommend by Shaver (2005). Specifically, we 
assumed that the IT capability gap was exogenous, while the supply chain performance of a 
firm was the endogenous variable. Instrumental variables also included industry and year 
dummy variables as described by Ray et al. (2009). The simultaneous equation model was 
specified as follows:  
𝐹𝑃 𝑜𝑓 𝑎 𝑓𝑖𝑟𝑚𝑖𝑡 = 𝛾0 +  𝛾1𝑆𝐶 𝑙𝑒𝑎𝑛𝑛𝑒𝑠𝑠 𝑜𝑓 𝑎 𝑓𝑖𝑟𝑚𝑖𝑡 + 𝛾2𝐻𝐻𝐼𝑖𝑡 + 𝛾3𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒 𝑔𝑎𝑝𝑖𝑡  
 
                             + 𝛾3𝑀𝑎𝑟𝑘𝑒𝑡 𝑠ℎ𝑎𝑟𝑒 𝑔𝑎𝑝𝑖𝑡 + 𝜈𝑖𝑡     
where                                                                                                                                   (2-3) 
 
𝑆𝐶 𝑙𝑒𝑎𝑛𝑛𝑒𝑠𝑠 𝑜𝑓 𝑎 𝑓𝑖𝑟𝑚𝑖𝑡 = 𝛿0 + 𝛿1𝐼𝑇 𝑐𝑎𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑔𝑎𝑝𝑖𝑡−1 +  𝛿2𝐼𝑇 𝑐𝑎𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑖𝑡−1 + 
 
                                  𝛿3𝐻𝐻𝐼𝑖𝑡 + 𝛿4𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒 𝑔𝑎𝑝𝑖𝑡 + 𝛿5𝑀𝑎𝑟𝑘𝑒𝑡 𝑠ℎ𝑎𝑟𝑒 𝑔𝑎𝑝𝑖𝑡  + 
 
                              ∑ 𝛿𝑚 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑖𝑒𝑠𝑚 + ∑ 𝛿𝑡 𝑌𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠𝑡 + 𝜉𝑖𝑡            
         
                                                 
2 Wooldridge test for autocorrelation in Model (2-2) was 0.177, which suggests that there is no AR1 
relationship. 
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Equation (2-3) captures how the IT capability gap influences financial performance through 
the supply chain leanness of a firm; coefficient 𝛾1 estimates the effect size of the influence of 
supply chain leanness, and 𝛿1 measures the effect of the IT capability gap on supply chain 
leanness. The results are summarized in Table 2.5 The coefficient (𝛿1=0.111) of the IT 
capability gap and the coefficient (𝛾1=0.105) of the supply chain leanness of a firm in Table 
2.5 were positive at 5% significance level. Thus, the association between the IT capability 
gap and the profitability of a firm, i.e., ROA, is fully mediated by the supply chain leanness 
of the firm. Consequently, Hypothesis 3 was supported. 
Table 2.5 Results of Two Stage Least Squares Regression Analyses for ROA 
 Dependent Variable: ROA of a Focal Firm 
Variables (a) First stage (b) Second stage 
 
Coefficient 
(Standard Deviation) 
Coefficient 
(Standard Deviation) 
IT capability gap (H3) 
0.111** 
(0.053) 
 
SC leanness of 
a focal firm (H3) 
 
0.105** 
(0.046) 
IT capability 
-0.110 
(0.075) 
 
HHI 
-0.855** 
(0.337) 
0.056 
(0.087) 
Firm size gap 
-0.025 
(0.039) 
0.009* 
(0.009) 
Market share gap 
1.328*** 
(0.258) 
-0.130 
(0.086) 
Constant 
0.107 
(0.190) 
0.046** 
(0.021) 
Year dummies Included Not included 
Industry dummies Included Not included 
Wald χ2test 66 6.21 
Prob. > χ2 0.000 0.184 
Unstandardized coefficients reported. Standard errors are in parentheses. 
*p<0.10, **p<0.05, and ***p<0.01. 
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2.5.3 Robustness checks  
We conducted additional analyses to ensure that our research results were not driven 
by a variable specification. More precisely, the association between supply chain leanness 
and profit variables and the mediated effect of IT capability gap and profit were tested. We 
found the same result as shown when we tested our model using ROA variable. The detailed 
results are reported in Appendix 2.C.  
2.6 Discussion and Conclusion 
2.6.1 Discussion  
This study provides several contributions to the IS literature. First, we have suggested 
the concept of IT capability gap, which describes the difference between two competing 
firms’ IT capabilities drawing upon the resource-based view (Barney, 1991) and the 
competitive dynamics framework (Chen and Miller, 2012; Grimm et al., 2006). Any type of 
firm-specific resource, which is not easily transferable to or imitable by rival firms, enables 
the firm to develop a competitive advantage (Makadok, 2001). In a similar way, if IT 
capability shapes a firm’s competitiveness, then the capability should heterogeneously reside 
in the firms (Bhatt and Grover, 2005; Doherty and Terry, 2009). To date, only a few IS 
studies have examined whether the IT capability is firm-specific (Lim et al., 2011) and to 
what extent a firm’s IT practices deviate from other firms (Mithas et al., 2013). By 
considering the rivalry view from competitive dynamics, we have assessed the gap in IT 
capabilities between two competing firms, a focal firm and its rival in the same industry 
because it has become more difficult to maintain a superior position in the use of IT systems 
due to the commoditization of IT resources (Chae et al., 2014; Wang, 2010). However, our 
research suggests that a firm with superior IT capability can still improve its firm 
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performance. The IT capability gap is a more precise construct to use when assessing a firm’s 
position and familiarity with using IT in dynamic business environments. Additionally, we 
have observed that IT capability has a negative influence on supply chain leanness. This 
might be the case because IT capability gap has more explanatory power than IT capability 
when both variables were estimated together.  
Second, this research builds upon and theoretically extends previous studies, by 
investigating the mediating role of the supply chain leanness of a firm between its IT 
capability and the overall performance of the firm. Previous literature has suggested an 
indirect contribution of IT to firm performance through other business processes (Melville et 
al., 2004; Wade and Hulland, 2004). The influence of IT on the performance in supply chains 
(i.e., inventory turnover or sales-to-inventory ratio) has been tested (Mishra et al., 2013; Shah 
and Shin, 2007). However, no study has investigated the influence of IT on supply chain 
leanness in the context of the rivalry view based on the competitive dynamics literature. We 
have shown that a firm’s superior ability in managing supply chain activities enabled by IT 
has a strong influence on a firm’s competitiveness when a focal firm has superior IT 
capability over its rival firm. This study has originality in the sense that we tested and 
supported how supply chain performance mediates the positive influence of IT on a firm’s 
competitiveness rather than evaluating the enhanced productivity from IT (Rai et al., 2006).   
 An important implication of our research results is that contrary to IT capability, the 
IT capability gap has a positive impact on firm performance. We illustrated that the 
heterogeneous distribution of IT-related resources and capabilities among firms is the key 
premise of the business value of IT studies, and the IT capability gap is a valuable concept 
for understanding the uneven distribution of this capability. In this study, we used a binary 
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variable to measure a firm’s IT capability based on IW 500. Future studies may evaluate a 
firm’s IT capability gap in a different way. In addition, Im et al. (2013) suggested that when 
we measure the IT stock of a firm, we need to consider the depreciation of IT applications. In 
a similar way, the IT capability gap can either decay or be reinforced due to the depreciation. 
Other data sources, which include information about IT applications or IT investment in 
firms (Baker et al., 2017), may be useful to extend the IT capability concept and its impact on 
firm performance.  
 Another implication of our research study is that supply chain leanness represents an 
important mediating factor that links IT capability to firm performance. While this study 
demonstrates the mediating role of the leanness of a firm between IT and firm performance, 
we did not account for any inter-firm relationships in the supply chain or the role of IT in 
these relationships. It could be, therefore, insightful to investigate the impact of IT on the 
performance of all firms in a supply chain. Rai et al. (2012) described inter-IT capability as 
“the ability of a grouping of inter-firm relationships to execute inter-firm business processes 
based on a set of IT functionalities that is implemented and used in combination with other 
business resources” (p. 238). The IT capability gap may support the business processes of 
firms in a same supply chain network, and the aggregated value of the leanness of firms in 
the supply chain can be used to assess the influence of IT.  
2.6.2 Implication for practice  
Practically, the findings of this study justify the value of investment in IT applications 
for businesses. Prior studies have suggested that IT is not a resource which determines the 
competitiveness of firms. Carr (2003) guided managers to spend less money, follow other 
companies, and focus on vulnerabilities from IT rather than to lead and focus on 
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opportunities. Wang (2010) argued that there is a tendency to pursue a new and forefront IT 
among top managers and that those hottest IT applications do not improve firm performance. 
This research also agrees with the idea that simply possessing more IT applications and 
without utilizing IT applications with other organizational resources does not guarantee the 
superior performance of firms. However, we can also make a counter argument to this belief 
using the rivalry view. In the very beginning of developing a business strategy, firms identify 
their rival firms’ resources and competitive actions in the market and prepare for the possible 
strategy based on their resources. IT is no exception. Depending on the level of IT systems 
that rival firms have installed, a firm can invest the appropriate amount of budget in IT 
systems. Specifically, when every firm in a specific industry spends a substantial amount to 
fund IT, a firm should assign more budget than its rivals to sustain its current position. On 
the other hand, a firm easily takes advantage of IT systems if rivals do spend less money on 
IT systems.  
The rivalry view is applicable not only to determine the volume of the IT budget but 
also to install the IT applications. A firm should effectively manage its IT portfolio and be IT 
savvy, which refers to the ongoing use of a set of business practices and competencies that 
collectively derive superior value from IT investments, to get returns from IT investment 
(Weill and Aral, 2006). Each type of IT investment represents a different IT asset and 
supports a different business dimension (Gregor et al., 2006). An IT application can be used 
for its own business process and cannot support others. Therefore, a firm needs to evaluate 
the IT portfolio relative to its rival’s IT portfolio. 
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2.6.3 Conclusion  
This study provides evidence that the IT capability gap between a focal firm and its 
rival improves firm performance by transforming the focal firm leaner than its rival in 
managing supply chains. The results of our study contradict those of prior studies (Carr, 
2003; Chae et al., 2014; Wang, 2010), which suggested that IT is not a resource for 
competitiveness. Based on the rivalry view from competitive dynamics literature (Chen and 
Miller, 2012), we have assessed a firm’s relative position in using IT and complemented the 
premise of the resource-based view and the heterogeneity distribution of IT. Whenever a firm 
possesses better IT capability over its rivals and utilizes this capability in conjunction with 
other capabilities, such as supply chain capabilities, the firm can take and maintain a superior 
financial performance. Our research supported the argument empirically. We hope our work 
to be a paradigmatic example, leading to more empirical investigations on the relationship 
between IT capability gap and firm performance, with the goal of showing the strategic role 
of IT in businesses. 
Appendix 2.A IT Capability and Information Week 500 Lists 
There has been a concern about measuring a firm’s IT capability based exclusively on IW 
500 list. The editor of IW 500 can be biased and may select bigger or profitable companies 
(Chae et al., 2014; Santhanam and Hartono, 2003). In addition, there is a possibility that the 
IT capability variable compiled from IW 500 is binary and may have a limited explanatory 
power. First, the process of selecting IW 500 firms is not subjective, and IW has been used as 
a solid criterion since 2001 (Chae et al., 2014). InformationWeek clarified the process of 
selecting IW 500 firms, “to be ranked, companies with at least $500 million in annual 
revenue are asked to complete a qualifying application that examines business technology 
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strategies. [T]he application contains a quantitative section on technology initiates and 
priorities, and a qualitative section of essay questions” (Murphy and Smith, 2007). 
Additionally, the editors mentioned that the past performance of firms, including 
profitability, was not considered when choosing IW 500 firms and that a firm with and loss 
was included in the list (Preston, 2006). However, to make sure that the editors were not 
influenced by a halo effect (Chae et al., 2014; Santhanam and Hartono, 2003), which refers 
to choosing a bigger firm or a profitable firm, we have run regression analyses; we also 
tested whether the prior ROA, ROS, profit, and size of the firm had an impact on the 
selection of IW 500 list.  
𝐼𝑊 500𝑖𝑡 = 𝛽0 + 𝛽1𝑅𝑂𝐴𝑖𝑡−1 +  𝛽2𝑅𝑂𝑆𝑖𝑡 + 𝛽3𝑃𝑟𝑜𝑓𝑖𝑡𝑖𝑡 + 𝛽4 𝐹𝑖𝑟𝑚 𝑠𝑖𝑧𝑒𝑖𝑡 + 𝛽5𝐻𝐻𝐼𝑖𝑡 + 
 
                    + ∑ 𝛽𝑚 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑑𝑢𝑚𝑚𝑖𝑒𝑠𝑖𝑚+ ∑ 𝛽𝑡 𝑌𝑒𝑎𝑟 𝑑𝑢𝑚𝑚𝑖𝑒𝑠𝑖𝑡+ 𝜁𝑖𝑡                    (2-A-1) 
 
The coefficients of ROA, ROS, profit, and firm size were not significant. Therefore, we can 
support that prior firm performance and size did not influence the selection of firms in IW. 
Table 2.A.1 Results of IW 500 Regression Analyses  
 Dependent Variable: IW500 
Variables (a) ROA (b) ROS (c) Profit  
ROA 
-0.162 
(0.325) 
  
ROS  
0.163 
(0.231) 
 
Profit   
0.000 
(0.000) 
Firm size 
-0.021 
(0.043) 
-0.021 
(0.043) 
-0.024 
(0.044) 
HHI index 
-0.106 
(0.385) 
-0.097 
(0.384) 
-0.096 
(0.384) 
Constant 
0.592 
(0.514) 
0.585 
(0.512) 
0.617 
(0.521) 
Industry dummies Included Included Included 
Year dummies Included Included Included 
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Table 2.A.1 (continued) 
Observations 283 283 283 
R-square 0.235 0.237 0.236 
Wald χ2test 32.59 32.94 32.65 
Prob. > χ2 0.003 0.003 0.003 
Unstandardized coefficients are reported. Standard errors are in parentheses. 
ROA, ROS, and Profit variables are highly correlated, and they are separately regressed. 
*p<0.10, **p<0.05, and ***p<0.01. 
 
Prior studies compared the explanatory power of binary IT variables and the IT spending 
variable, which is continuous. For instance, binary value for IT capability, calculated based 
on IW 500 list, is useful to show the difference between the stock market values of firms 
having superior IT and that of control firms, where IT spending did not explain the variation 
in the market values of firms (Muhanna and Stoel, 2010). In a theoretical sense, IT spending 
only represents IT infrastructure, such as hardware, software, and network, but does not 
reflect the managerial capabilities or intangible assets of firms. Therefore, IT capability 
variable compiled from IW 500 is more appropriate to determine the firm-specific capability 
of firms, although it is a binary variable. In a recent study (Saunders and Brynjolfsson, 2016) 
that tested the influence of IT on a firm’s market value, binary IT capability variables were 
adopted. Saunders and Brynjolfsson (2016) constructed IT capability as a dummy variable 
(mean=0 and variance=1). For instance, if a firm’s IT capability is in the top 5% of the 
sample, then ITC_A=1, otherwise it was equal to 0. By utilizing the dummy variable, they 
have shown that a firm with a higher level of IT capability realizes a greater market value 
from an IT investment. Therefore, a binary variable may be useful to allow us to access the 
unevenly distributed IT capabilities across firms.   
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Appendix 2.B The Procedure of Calculating Empirical Leanness Indicator 
 As illustrated by the turnover curve in Figure 2.B.1, the relationship between a firm’s 
size as measured by its sales and inventory level has a non-linear relationship (Ballou, 2000). 
The empirical leanness indicator assesses how the inventory level of the firm deviates from 
the turnover curve. Firm A in Figure 2.B.1 is located below the curve, which means the 
inventory level of firm A is more efficiently managed than that of other firms in the same 
industry. On the other hand, firm B’s inventory level is higher than the curve, and its 
empirical leanness indicator has a negative value. In firm C’s case, the empirical leanness 
indicator is almost equal to zero. 
 
Figure 2.B.1 The Relationship among Inventory, Sales, and ELI (adapted from 
Eroglu and Hofer (2011, p. 360)) 
The inventory of these firms is regressed on sales, and the negatively transformed residual is 
the empirical leanness indicator of the firm. Statistically, this equation is written as follows:  
                   𝑙𝑛(𝐼𝑁𝑉𝑖𝑡) = 𝛼𝑖𝑡 + 𝛽𝑖𝑡 𝑙𝑛(𝑆𝑎𝑙𝑒𝑖𝑡) + 𝑢𝑖𝑡; ELI is −𝑢𝑖𝑡.                                                        (2-B-1) 
 
where i and t represent a firm and year, respectively.  
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The residual is the basis of the ELI. The residuals are multiplied by -1 so that negative 
deviations from the curve represent a positive empirical leanness indicator. 
Appendix 2.C Robustness Checks 
We have tested Equations (2-2) and (2-3) using profit variables instead of using ROA 
variable. All three coefficients (𝛽2𝑎=1288.008, 𝛽2𝑏 =1294.328, and 𝛽2𝑐 =1284.565) in 
columns (a), (b), and (c) in Table 2.C.1 were significantly positive at the 1% level.  
Table 2.C.1 Regression Results for Return on Profit 
 Dependent Variable: Profit of a Focal Firm 
Variables (a) GLS with RE (b) Feasible GLS  (c) GEE 
 
Coefficient 
(Standard Deviation) 
Coefficient 
(Standard Deviation) 
Coefficient 
(Standard Deviation) 
SC leanness of  
a focal firm 
1288.008*** 
(322.747) 
1294.328*** 
(268.666) 
1284.565*** 
(309.880) 
SC leanness of  
a rival firm 
-710.676 
(439.893) 
-463.895 
(319.629) 
-691.603* 
(418.953) 
IT capability 
-549.705 
(350.343) 
181.434 
(355.703) 
-513.810 
(338.973) 
IT capability gap  
537.198** 
(265.121) 
-40.361 
(240.646) 
509.539** 
(255.701) 
HHI index 
537.322 
(2218.216) 
3014.295** 
(1460.412) 
796.962 
(2092.469) 
Firm size gap 
235.110 
(191.523) 
-46.972 
(180.132) 
223.080 
(184.548) 
Market share gap 
-2941.292* 
(1635.388) 
-3332.863*** 
(1166.319) 
-2995.429** 
(1554.839) 
Constant 
-66.287 
(1536.525) 
-547.397 
(752.990) 
-109.355 
(1395.529) 
Industry dummies Included Included Included 
Year dummies Included Included Included 
Wald χ2test N/A 52.21 47.29 
Prob. > χ2 N/A 0.000 0.000 
Unstandardized coefficients reported. Standard errors are in parentheses. 
R-square of model (a) is 0.114. Log-likelihood of model (b) is 316.541. 
*p<0.10, **p<0.05, and ***p<0.01. 
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Thus, the supply chain leanness of a firm enhances the profit of the firm. Consequently, 
Hypothesis 3 was supported. 
We also tested the mediation effect of supply chain leanness between the IT capability gap 
and profit variable. The coefficient (𝛿1=0.112) of the IT capability gap and the coefficient 
(𝛾1=2489.17) of the supply chain leanness of a firm in Table 2.C.2 were positive at 5% 
significance level. Therefore, Hypothesis 4 was supported.  
Table 2.C.2 Results of Two Stage Least Squares Regression Analyses for Profit 
 Dependent Variable: Profit of a Focal Firm 
Variables (a) First stage (b) Second stage 
 
Coefficient 
(Standard Deviation) 
Coefficient 
(Standard Deviation) 
IT capability gap 
0.112 ** 
(0.052) 
 
SC leanness of  
a focal firm 
 
2489.17** 
(1126.404) 
IT capability 
-0.098 
(0.070) 
 
HHI 
-0.908** 
(0.385) 
2219.38 
(2130.967) 
Firm size gap 
-0.049 
(0.037) 
266.139 
(196.845) 
Market share gap 
1.344*** 
(0.284) 
-4513.826** 
(2095.936) 
Constant 
0.100 
(0.242) 
597.578 
(522.407) 
Year dummies Included Not included 
Industry dummies Included Not included 
Wald χ2test 49 5.90 
Prob. > χ2 0.000 0.207 
Unstandardized coefficients reported. Standard errors are in parentheses. 
*p<0.10, **p<0.05, and ***p<0.01. 
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CHAPTER 3.  HOW INFORMATION TECHNOLOGY AND COMPETITIVE 
ACTIONS SHAPE FIRM PROFITABILITY?  
A paper to be submitted to a journal 
Inmyung Choi, David E. Cantor, and Joey F. George 
Abstract 
Research investigating the relationship between information technology (IT) and firm 
profitability has been a central issue in the information systems (IS) research area, and prior 
studies provided mixed and inconsistent results. To understand the causes for the inconsistent 
results, we adopted the competitive dynamics theory which complements prior studies using 
the resource-based view and dynamic capabilities. This note makes a first step towards 
developing a comprehensive view on how IT enhances firm profitability by supporting the 
exercise of competitive actions based on a large panel data set. Specifically, this study 
supports that IT capability enhances firm profitability by increasing competitive actions of a 
firm based on 668 firm-year observations from firms in the United States (US). Thus, we 
found that there is a still positive influence of IT and firm performance. The results 
emphasize the need of considering competitive actions as a key variable to examine the value 
of IT in developing a firm’s competitiveness and complement prior studies, which tested the 
direct and indirect association between IT and firm performance.  
3.1 Introduction 
“The battle between Samsung and Apple began in 2008, when Samsung invested 
heavily in the smartphone market segment by introducing a wide range of handsets, 
the Galaxy series, with the aim of replicating the incredible success of the iPhone, the 
smartphone introduced by Apple in 2007. The rapid launch of numerous models of 
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Galaxy smartphones, essentially offering smartphone users more alternatives in terms 
of price and design when compared with Apple, which launched just one phone model 
every year, helped the Korean competitor leapfrog Apple in the smartphone market. 
At the end of 2011, Samsung became the leading smartphone vendor in the world by 
capturing 23.8% of the market share, followed by Apple which grabbed 14.6% of the 
market share.” (Giachetti 2013) 
 The battle between Apple and Samsung in the mobile phone and tablet industries 
is a good example to show the crucial role of competitive actions (i.e., the launch of a 
new model) in developing a firm’s competitive position in the market. According to the 
competitive dynamics framework (Chen and Miller 2012; Grimm et al. 2006; Smith et al. 
1991), competitive action is a source of the competitiveness of firms, and firms can 
maintain superior market positions and also attain large profits by exercising more 
competitive actions, introducing more rapid actions, and taking more complex moves 
than their rival firms (Ferrier et al. 1999). In this example, Samsung took over Apple’s 
leading position in the mobile market by overwhelming the technology giant in the 
number of new products with various features that customers wanted to use. This study 
applies the competitive dynamics framework to the IS research. Especially, we examine 
the business value of information technology (IT) using the competitive dynamics 
framework as an overarching theory.  
The business value of IT research, the study of examining the association between 
IT variables and the economic impacts of these IT variables, has proliferated in the 
information systems (IS) research area and has a centrality in our field (Agarwal and 
Lucas 2005; Kohli and Grover 2008). The majority of the prior business value of IT 
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studies were conducted to solve two influential problems: the productivity paradox of IT 
(Brynjolfsson and Hitt 1996) and the profitability paradox of IT (Dedrick et al. 2003). 
Brynjolfsson and Hitt (1996) resolved the first paradox by corroborating the increased 
productivity of firms from IT investment using firm-level data. The productivity paradox 
now lies in the past (Kohli and Grover 2008). However, we still do not have a clear 
answer for the profitability paradox of IT. Many studies have examined how IT enhances 
firm profitability based on the resource-based view (Barney 1991) and dynamic 
capabilities (Teece et al. 1997). The main tenets of the theories are that IT capability is 
heterogeneously distributed across firms and is difficult to create or copy (Saunders and 
Brynjolfsson 2016) and that IT capability is a critical factor for developing dynamic 
capabilities of firms necessary for sustaining competitive advantage. Bharadwaj (2000) 
showed the contribution of IT capability on the profitability of firms by comparing the 
financial performance of IT leading groups with that of non-IT leading groups using data 
from the early 1990s. Surprisingly, Chae et al. (2014) replicated the Bharadwaj (2000) 
study using more recent data but found no significant difference between the IT leading 
group and the control group. Thus, we need to understand better how and under what 
conditions the IT capability improves firm profitability.    
This study is an answer to the following paradox: Does IT affect firm 
profitability? To answer the question, we focused on the role of IT in enabling 
competitive actions, which refer to strategic moves or activities that are salient and 
noticeable to rival firms, by drawing upon competitive dynamics framework (Ferrier et 
al. 1999; Grimm et al. 2006). Little attention has given to the competitive dynamics 
literature in the IS area; a framework argues that competitive actions mediate a firm’s 
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capability and its performance (D’Aveni 1994). The possible reason that inconsistent 
results regarding the association between IT and profitability have been found is that we 
missed an important construct: competitive actions. We, therefore, argue that competitive 
action is a key mediating variable that we should measure to explain the role of IT in 
developing superior financial performance. Specifically, we seek to address the following 
research questions: 
(1) Does IT capability enable the competitive actions of a firm? 
(2) Do the enabled competitive actions increase firm profitability? 
Our work provides several contributions to the IS research area. First, this note 
provides a paradigmatic example why competitive actions should be considered in the 
business value of IT studies. We explored the role of IT in supporting competitive actions 
by enabling other organizational capabilities, which are the antecedents of competitive 
actions (Sambamurthy et al. 2003), and improving the sensing and responding 
capabilities of firms (Overby et al. 2006). We suggest and validate a critical route of 
causality, as follows: IT capability → competitive actions → firm profitability. Possibly, 
prior studies that focused on the direct and indirect relationships between IT capability 
and firm profitability might provide different research results. Second, this study 
measured IT capability by conducting a text analysis on news articles announced by 
sample firms. Compared to other methods, such as survey approach (Bhatt and Grover 
2005; Fink 2011) and analyses of secondary sources (Chae et al. 2014), text analysis 
approach allows us to understand a firm’s IT capability in more objective and less 
obtrusive ways.  
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The remainder of this paper is structured as follows. We review the competitive 
dynamics literature, apply it to a research model, and develop hypotheses. We then 
describe the research methods and report their findings. Finally, we discuss the 
theoretical implication and contributions and conclude by suggesting areas for future 
research. 
3.2 Literature Review 
3.2.1 IT capability and profitability 
 Scholars in the IS area have been exploring whether and under what conditions IT 
contributes to the business value of IT (Kohli and Grover 2008; Melville et al. 2004). 
Especially, IT capability has been widely adopted to show the direct and indirect effect of IT 
on the profitability of firms (Chan and Levallet 2013). Bharadwaj defined IT capability based 
on the resource-based view as a “firm’s ability to mobilize and deploy IT-based resources in 
combination or copresent with other resources and capabilities” (2000, p. 171). IT capability 
is the combination of IT-related assets and organizational routines to support businesses in an 
organization (Sambamurthy and Zmud 2000). IT capability generates business value and 
improves firm performance because the capability is a unique and idiosyncratic factor that is 
necessary for the competitiveness of firms in that it is developed with firm-specific resources 
and capabilities. Prior studies empirically tested the association between IT capability and 
firm performance in two ways (i.e., direct and indirect way), and the studies are summarized 
in Table 3.1.   
 First, a group of scholars (Bharadwaj 2000; Chae et al. 2014; Santhanam and Hartono 
2003) examined the direct impact of IT capability on firm performance. Bharadwaj (2000) 
and Santhanam and Hartono (2003) suggested that IT capability enhances a firm’s 
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profitability by showing that the financial performance of leading IT groups is higher than 
those of control groups. Bhatt and Grover (2005) argued that the ability to leverage IT 
infrastructure can be the source of competitive advantage of firms although the quality of IT 
infrastructure does not have a direct relationship with the competitiveness.  
Table 3.1 The Summary of Studies on IT Capability and Performance 
Study Relationship (direct/ indirect) Empirical Support 
Bharadwaj (2000) Direct Supported 
Santhanam and Hartono 
(2003) 
Direct Supported 
Bhatt and Grover (2005) Direct Partially supported 
Ravichandran and 
Lertwongsatien (2005) 
Indirect (core competencies) Supported 
Pavlou and El Sawy 
(2006) 
Indirect (new product development capability) Supported 
Bharadwaj et al. (2007) 
Indirect (manufacturing-marketing coordination and 
manufacturing-supply chain coordination) 
Supported 
Mithas et al. (2011) 
Indirect (customer management capability and 
process management capability) 
Supported 
Kim et al. (2011) 
Direct  Not supported 
Indirect (process-oriented dynamic capabilities) Supported 
Fink (2011) Direct Partially supported 
Chae et al. (2014) Direct Not supported 
* Mediating variables are written in the parentheses.  
 Second, another group of IS researchers investigated the indirect relationship between 
IT capability and firm performance. This stream of research focuses on identifying the 
organizational capabilities or processes that mediate the relationship between IT and business 
value, as Melville et al. (2004) reviewed. For instance, customer management, performance 
management, and process management capabilities are mediating factors for the association 
between IT capability and firm performance (Mithas et al. 2011). IT capability helps firms 
realize business value by supporting the core competencies of firms (Ravichandran and 
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Lertwongsatien 2005). The indirect effect of IT capability on firm performance is stronger 
when businesses are exposed to turbulent environments according to the dynamic capabilities 
(Teece et al. 1997). For example, new product development capabilities (Pavlou and El Sawy 
2006) and process-oriented dynamic capabilities (Kim et al. 2011) are the key enablers for 
developing competitiveness.   
 However, recent research has provided several mixed and inconsistent results about 
the role of IT capability in enhancing firms’ profitability. For instance, some aspects of IT 
capabilities (i.e., managerial IT skills) have strategic value, but some aspects (i.e., technical 
capability and physical capability) do not have an impact on competitive advantage (Fink 
2011). In addition, IT management capability does not directly influence firm performance 
(Kim et al. 2011). Surprisingly, Chae et al. (2014), which replicated Bharadwaj (2000) with 
the early 2000s data sets, reported no difference between the profitability of the leading IT 
groups and their control groups. One possible explanation for these inconsistent results is that 
previous studies have not considered the critical role of IT capability in enabling and 
supporting competitive actions and their eventual influence on firm profitability.   
3.2.2 Competitive dynamics approach 
The competitive dynamics framework (Ferrier et al. 1999; Grimm et al. 2006) is 
relatively new to the IS community and holds that the origin of a competitive advantage is 
not a resource, capability, or industry structure but instead is the competitive actions of firms 
in the rivalry between competing firms. Competitive action refers to a specific move or event 
initiated by a firm to change its market position (Ferrier et al. 1999). A firm that introduces 
new products earlier than its competitors, changes its product’s prices more frequently than 
rivals, and adjusts to new regulations more effectively than others benefits from having a 
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competitive advantage. In contrast, the competitive advantage of a firm will erode when its 
competitors take the same action or initiate a similar action. A competitive advantage 
temporarily exists in competitive dynamics (D’Aveni et al. 2010). However, this framework 
does not contradict the core tenet of the resource-based view (Barney 1991) or industry 
structure analysis (Porter 1980). Competitive dynamics framework focuses on the rivalry 
among competing firms in the same industry as the industry structure analysis suggested. In 
addition, a firm that possesses superior resources and capabilities has an advantage in 
exercising competitive actions because the resource-based view emphasizes the importance 
of unique capabilities and resources. Unless a rival firm has the necessary capabilities or 
resources, this rival cannot undertake counteroffensive actions against a market leader, even 
if the potential threat of market leaders’ actions is recognized (Chen and Miller 2012). Thus, 
competitive dynamics framework is no substitute for previous theories but may complement 
them instead. In the IS literature, Sambamurthy et al. (2003) conceptually demonstrated the 
nomological network from IT capability to firm performance using the concept of 
competitive dynamics. In this conceptual model, the IT capability contributes to the 
development of the capability-building process and entrepreneurial action processes, relevant 
to competitive actions. These improved processes lead to a higher level of financial 
performance through competitive actions. Therefore, it is difficult to show the contributions 
of IT capability on a firm’s performance without also considering competitive actions 
(Sambamurthy et al. 2003). 
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Figure 3.1 Conceptual Framework 
 Figure 3.1 represents how IT capability enables the superior profitability of firms 
from the resource-based view and also according to competitive dynamics framework. Prior 
research based on the resource-based view investigated the impact of IT capability by testing 
the paths indicated by (A) → (D) or (A) → (B) → (D). In contrast, this study examined the 
role of IT in carrying out the competitive actions of firms and their influence on firm 
performance by considering the path represented by (A) → (C) → (D).  
 A handful of IS papers have utilized competitive dynamics approach. Li et al. (2010) 
provided empirical evidence as to what extent software firms’ capabilities and their 
competitive actions influence their survival. Chi et al. (2010) suggested that IT-enabled 
capability moderates the impact of the network structure on competitive actions. In 
conclusion, to the best of our knowledge, no paper has empirically supported how IT 
capability improves the competitive action of firms and its contribution to the firms’ financial 
performance in the context of rivalry. 
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3.3 Research Model and Hypotheses 
3.3.1 Research model 
 The competitive dynamics framework emphasizes competitive actions by firms and 
their impact on firms’ market positions and financial performance. Drawing upon 
competitive dynamics framework, this study examined the effect of a firm’s IT capability on 
competitive actions and how competitive actions improve the firm’s profitability. In addition, 
the research model also considered the influence of rival firms’ IT capability and competitive 
actions. Lastly, we tested the mediated effect of competitive actions of a firm on the 
association between IT capability and the firm’s profitability. Figure 3.2 represents the 
research model. 
 
Figure 3.2 Research Model 
3.3.2 Hypotheses 
 A firm’s IT capability enables and supports the initiation of the competitive actions of 
firms. Capabilities and resources are the antecedents of the competitive actions of firms 
(Grimm et al. 2006), and IT capability contributes to the development of the capability-
building process and the firm’s competitive actions (Sambamurthy et al. 2003). When a 
business unit develops a new product, the effective use of IT systems, such as knowledge 
management systems, project and resource management systems, and cooperative work 
systems, enhances the new product development competence of the unit; the advancement is 
stronger if the unit is exposed to a higher level of market turbulence (Pavlou and El Sawy 
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2006). In addition, several organizational capabilities (i.e., customer management capability, 
process management capability, and performance management capability) are facilitated by 
information management capability (Mithas et al. 2011). As a whole, IT capability, therefore, 
supports other organizational capabilities and is a precursor of competitive actions. 
IT capability not only supports the functional capabilities of a firm but also plays a 
key role in sensing and responding to environmental changes across firms (Overby et al. 
2006). IT systems have a fundamental role in detecting changes in customer preferences, 
recognizing competitors’ actions, and responding to changes in the external environment 
(Malhotra et al. 2007). The importance of the sensing and responding capability enabled by 
IT has increased since the widespread prevalence of big data and business analytics. A firm 
capable of understanding a large amount of unstructured data from social media, 
transforming these data into meaningful information, and making appropriate decisions using 
these data can, therefore, develop a competitive advantage (Hitt et al. 2015). For example, 
Ford analyzed more than 10,000 posts in Web forums operated by car owners to identify 
what drivers thought about turn signal switches in their cars and extracted meaningful 
comments (Rainer et al. 2013). As a consequence, the automaker developed the three-blink 
sequential function for their turn signal switch and added the new Fiesta model in 2010. Ford 
was able to identify customer needs faster than other competitors through the use of its 
customer information processing technologies. Therefore, a firm with superior IT resources 
and capabilities becomes more aware of the changes in customer preference and the 
competitive actions of rival firms. The firm can then initiate more competitive actions based 
on the information regarding rivals’ competitive actions. Given the above argument and 
empirical results, we, therefore, propose the following: 
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Hypothesis 1: The IT capability of a firm positively affects the number of competitive 
actions by the firm. 
According to the competitive dynamics framework, the competitive advantage of a firm 
temporarily exists until its rivals copy the action of the firm or introduce a similar type of 
actions (D’Aveni et al. 2010). The position can be eroded by the rival firms’ reactions in the 
market (Chen and Miller 2012). The aggressiveness, speed, number, and complexity of 
competitive actions of a firm increase the firm’s superior performance such as market 
performance and financial performance (Chen et al. 2010; Livengood and Reger 2010). 
Market leaders that deploy more competitive actions than their rivals have a lower rate of 
market share erosion and dethronement (Ferrier et al. 1999). The number and speed of 
competitive actions of rival firms are negatively associated with focal firms’ performance 
(Derfus et al. 2008). In addition, the series of sequences of competitive actions is related to 
the competitive advantage of firms in an ambiguous environment (Rindova et al. 2010). In 
sum, competitive actions are basic elements that explain a firm’s position in competitive 
dynamics, and prior research has provided empirical evidence revealing the positive 
influence of competitive actions on a firm’s competitive performance. Thus, we suggest the 
following hypothesis: 
Hypothesis 2: The number of competitive actions by a firm has a positive association with 
the profitability (i.e., ROA and profit) of the firm. 
IT creates economic value in conjunction with other organizational resources or capabilities 
but does not develop value by itself (Bharadwaj 2000; Kohli and Grover 2008). Melville et 
al. (2004) provided IT business value model that describes how IT resources and 
organizational resources improve business processes and organizational performance. Wade 
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and Hulland (2004; p. 124) proposed, “IS resources influence competitive position and 
performance only indirectly through interactions with other constructs (including other 
resources).” In this study, we suggest that IT enables competitive actions and that the 
competitive action has a mediating role which links IT to firm profitability. It may not be 
possible to directly enhance a firm performance by possessing a higher level of IT capability 
unless IT systems are effectively deployed with other functional capabilities. Prior literature 
examined the contribution of IT to firm performance through a variety of constructs. 
Ravichandran and Lertwongsatien (2005) provided and supported a path model that 
interrelates IT resources, IT capabilities, IT support for core competencies, and financial 
performance of firms. Pavlou and El Sawy (2010) showed that the more the IT-leveraging 
capability on improvisational and dynamic capabilities leads to competitive advantage. 
Mithas et al. (2011) argued that organizational capabilities of customer management, process 
management, and performance management mediate the influence of information 
management capability on firm performance. Chakravarty et al. (2013) examined how IT 
competencies enhance organizational agility (i.e., entrepreneurial and adaptive organizational 
agility) and increase firm performance by helping the implementation of entrepreneurial and 
adaptive actions. Additionally, Shah and Shin (2007) indicated that IT investment increases 
firm performance through the increased inventory performance in retail and manufacturing 
sectors. Those increased organizational capabilities are antecedents of competitive actions of 
firms. Therefore, we expect the following:  
Hypothesis 3: The influence of IT capability on the profitability (i.e., ROA and profit) of a 
firm is fully mediated by the competitive actions by the firm. 
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3.4 Research Methods 
3.4.1 Samples and data 
We tested our hypotheses on a sample of U.S. public firms from 2012-2015. Drawing 
on the InformationWeek 500 list, this study identified sample companies. This approach may 
reduce the media bias because the companies on the list were big, visible, and newsworthy, 
and they were not underreported (Joshi et al. 2010). Seventy-three firms were ranked by 
InformationWeek 500 from 2011-2013 after excluding private firms, which did not have 
publicly available data. The Dun & Bradstreet Hoovers database provides the top three rival 
firms of each company listed in InformationWeek 500. This process yielded a set of 668 firm-
year data.   
 We obtained our independent and dependent variables from several different sources: 
InformationWeek, Computerworld, Lexis-Nexis, Computer Intelligence, and Compustat. We 
utilized news articles announced by InformationWeek and Computerworld to identify firms’ 
IT capability. Two journals are considered to be reliable sources for measuring a firm’s IT 
capability, and prior studies also used data from two those journals (Bharadwaj 2000; Joshi et 
al. 2010; Mithas and Rust 2016). Competitive actions were counted based on news articles 
pooled from Lexis-Nexis following prior studies (Derfus et al. 2008; Ndofor et al. 2011). To 
attenuate common method bias, when we identify competitive actions of each firm, we did 
not use the news articles from InformationWeek and Computerworld. Financial data (i.e., 
ROA and profit) and control variables (i.e. firm size and Herfindahl-Hirschman Index (HHI)) 
were calculated using data from Compustat. CI Technology database provided data about the 
IT investment of firms, which is an alternative measure of IT capability of firms.   
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3.4.2 Variables 
Independent variable: IT Capability  
 We have utilized news articles to assess a firm’s IT capabilities by following two 
prior studies. Joshi et al. (2010) evaluated a firm’s IT capabilities (i.e., IT-enabled potential 
knowledge capability, IT-enabled realized knowledge capability, and IT-enabled socializing 
capability) from existing news articles. Chi et al. (2010) measured two types of IT 
capabilities (i.e., sensing and responding capabilities) from news reports of firms. In this 
study, we pooled news articles from two major magazines in the IS area: InformationWeek 
and Computerworld. A selection bias was not a critical issue since InformationWeek and 
Computerworld cover more than 80% of the news articles relevant to IT practice in the U.S. 
(Bharadwaj 2000). In this research, we collected news articles published in the two 
magazines from 2005-2015 for sample firms. The detailed approach that we used is written 
in Appendix 3.A.  
Independent variable: IT Investment  
 To increase the robustness of the research result, we estimated the research model 
using IT investment as well as IT capability. We obtained firm-level IT investment data from 
Computer Intelligence database, and Computer Intelligence data were used in previous 
academic studies (Dewan and Ren 2011; Im et al. 2013). The research results of using IT 
investment is written in Appendix 3.B.  
Dependent variable: Competitive actions 
 We used a text-analysis approach to identifying competitive actions of companies by 
using the approach used in in competitive dynamics studies. More precisely, we downloaded 
news articles about each firm from Lexis-Nexis published from 2011-2015. The number of 
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news articles announced by the firms is a surrogate for the number of competitive actions 
(Derfus et al. 2008; Ferrier et al. 1999). We utilized the article index of firms provided by 
Lexis-Nexis. This index allowed us to search the full-text articles for a specific company 
electronically (Derfus et al. 2008). Lexis-Nexis classified competitive actions and provided 
the relevance score of each competitive action. We counted if the relevance score of 
competitive actions regarding a firm was higher than 80 percent. Specifically, we have 
counted four types of competitive actions: pricing, marketing, product improvement, and new 
product introduction (Chi et al. 2010; Derfus et al. 2008; Li et al. 2010). For competitive 
action variable, we summed up the number of each type of competitive action. 
Dependent variable: Profitability 
 ROA and profit variables were calculated from COMPUSTAT. ROA has been 
analyzed as an accounting measure of profitability (Bharadwaj 2000; Hitt and Brynjolfsson 
1996). Profit measures the operating income before depreciation (Mithas et al. 2016), and 
profit variable is easier to interpret the meaning of the outputs than other profitability 
variables (Tafti et al. 2015).  
Control variables 
 We used several control variables in our model. To test whether the prior financial 
performance (i.e., ROA and profit) of a focal firm influenced the competitive actions of a 
focal firm, we derived our ROA and profit measure from the Compustat database. The size of 
the focal firm was specified in our model because larger firms exercise more competitive 
actions than smaller firms (Derfus et al. 2008). We also controlled for the level of 
competition in the focal firm’s industry using the HHI, which was calculated by 27 industries 
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based on their three-digit North American Industry Classification System (NAICS) code 
(Mithas et al. 2013). 
3.4.3 Econometric model 
We specify an equation for testing the impact of IT capability on competitive actions as 
the following form:   
𝐶𝐴𝑖𝑡 = 𝛼1 + 𝛼2𝐶𝐴𝑅𝑗𝑡 + 𝛼3𝐼𝑇𝐶𝑖𝑡−1 + 𝛼4𝐼𝑇𝐶𝑅𝑗𝑡−1 + 𝛼5𝐻𝐻𝐼𝑖𝑡 + 𝛼6𝑆𝐼𝑍𝐸𝑖𝑡 + 
 
              ∑ 𝛼𝑖 + ∑ 𝛼𝑡 + 𝜀𝑖𝑡                                                                                               (3-1) 
 
where the subscript i indicates a firm, j denotes a rival firm, and t is the year. CA denotes 
competitive actions of a firm, and CAR stands for the competitive actions of rival firms. ITC 
represents IT capability of a firm, and ITCR is for the IT capability of rival firms. To 
minimize the reverse causality issue, we estimated the impact of IT capability of year t-1 on 
competitive actions in year t.  
Table 3.2 Variable definitions 
Variables Notation Definition Source 
IT capability of  
a firm 
𝐼𝑇𝐶𝑖𝑡 
The log-transformed accumulated number of IT 
keywords in news articles of a focal firm i in year t 
InformationWeek / 
Computer World 
IT capability of a  
rival firm 
𝐼𝑇𝐶𝑅𝑗𝑡 
The log-transformed accumulated number of IT 
keywords in news articles of a rival firm j in year t 
InformationWeek / 
Computer World 
Competitive actions  
of a firm 
𝐶𝐴𝑖𝑡 The number of competitive actions of a firm i in year t Lexis-Nexis 
Competitive actions  
of a rival 
𝐶𝐴𝑅𝑗𝑡 
The number of competitive actions of a rival firm j in 
year t 
Lexis-Nexis 
Size of a firm 𝑆𝐼𝑍𝐸𝑖𝑡 Sales of firm i in year t (in billion dollars) Compustat 
Herfindahl-
Hirschman Index 
𝐻𝐻𝐼𝑖𝑡 
Herfindahl-Hirschman Index for the industry where firm i 
is in year t 
Compustat 
ROA of a firm 𝑅𝑂𝐴𝑖𝑡 Return on Sales of firm i in year t Compustat 
Profit of a firm 𝑃𝑟𝑜𝑓𝑖𝑡𝑖𝑡 
Operating Income Before Depreciation of firm i in year t 
(in million dollars) 
Compustat 
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 In a theoretical sense, firms need time to realize benefits from IT applications, and a 
year-lag is a reasonable assumption (Atasoy et al. 2016). We accounted for industry-fixed 
effect (𝛼𝑖) and year-fixed effect (𝛼𝑡). The definitions of all variables in the model are 
provided in Table 3.2. In addition, we specify another equation for testing our conjectures on 
the relationship between competitive actions and firm profitability as follows:    
𝑃𝐹𝑖𝑡 = 𝛽1 + 𝛽2𝐶𝐴𝑖𝑡 + 𝛽3𝐼𝑇𝐶𝑖𝑡−1 + 𝛽4𝐻𝐻𝐼𝑖𝑡 + 𝛽5𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽6𝑃𝐹𝑖𝑡−1 
 
           + ∑ 𝛽𝑖 + ∑ 𝛽𝑡 + 𝜖𝑖𝑡                                                                                               (3-2)         
                         
PF denote the profitability (i.e., ROA and profit) of firms. We included prior year 
profitability of firms to control for the endogeneity issue, and added industry-fixed effect (𝛽𝑖) 
and year-fixed effect (𝛽𝑡) to the model. 
 
3.5 Research Results 
3.5.1 Descriptive statistics 
Table 3.3 Descriptive Statistics and Correlations 
Variable 1 2 3 4 5 6 7 8 
1. ITC 1.000        
2. ITCR 0.421* 1.000       
3. CA 0.478* 0.385* 1.000      
4. CAR 0.373* 0.565* 0.486* 1.000     
5. Size 0.127* 0.118* 0.120* 0.133* 1.000    
6. HHI -0.063 0.022 -0.135* -0.091* -0.178* 1.000   
7. ROA 0.098* 0.163* 0.247* 0.171* -0.213* 0.084* 1.000  
8. Profit 0.261* 0.280* 0.703* 0.376* 0.411* -0.119* 0.122* 1.000 
Mean 1.470 1.111 11.939 15.665 72.441 0.108 0.055 5039.626 
Std. Dev. 1.471 1.439 18.793 22.965 136.350 0.116 0.058 8511.957 
Max. 7.101 7.101 122.000 122.000 690.144 0.840 0.213 49374.000 
Min. 0.000 0.000 0.000 0.000 0.382 0.015 -0.279 28.329 
Note: The number of observations is 668. * indicates significance at 5% level.  
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Table 3.3 shows the descriptive statistics of variables, such as the means, standard 
deviations, and correlations. We also calculated the variance inflation factors (VIFs) to check 
the possible multicollinearity. The possibility was minimal since all values were lower than 
three (Wooldridge 2010).   
3.5.2 Analysis results 
We estimated the Poisson regression and negative binomial (NB) regression models 
to test Hypotheses 1 since our dependent variable was a count variable, which may violate 
the normality assumption of ordinary least squares (OLS) and result in inefficient, 
inconsistent, and biased estimates (Long and Freese 2006; Shen et al. 2015; Tafti et al. 2013). 
The regression results are summarized in Table 3.4.  
Table 3.4 Regression Results of IT Capability and Competitive Actions 
 Dependent variable: Competitive actions of a firm 
Variables (1) Poisson (2) NB regression 
(3) NB regression  
(Firm clustered) 
IT capability of a firm 
0.276*** 
(0.064) 
0.342*** 
(0.066) 
0.289*** 
(0.052) 
IT capability of a rival  
0.072 
(0.063) 
0.105 
(0.066) 
0.075 
(0.074) 
Competitive actions of a 
rival  
0.002** 
(0.001) 
0.004*** 
(0.002) 
0.005*** 
(0.002) 
HHI index 
0.355 
(0.242) 
0.320 
(0.321) 
-0.306 
(0.356) 
Firm size 
-0.002*** 
(0.001) 
-0.002*** 
(0.001) 
-0.000 
(0.001) 
Constant 
0.167 
(0.709) 
1.052 
(0.668) 
0.044 
(0.662) 
Industry dummies Included Included Included 
Year dummies Included Included Included 
Log likelihood -1858.107 -1794.324 N/A 
Wald 𝛘𝟐test 109.60 123.07 1718.86 
Prob. > 𝛘𝟐 0.000 0.000 0.000 
Note: Significant at *p<0.10, **p<0.05, and ***p<0.01. 
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 The competitive actions variable exhibits over-dispersion3, and NB regression is more 
appropriate than Poisson regression, which assumes equal mean and variance. However, we 
reported the results of three regression models to show its robustness. Hypothesis 1, which 
predicts the positive influence of IT capability of a firm on the competitive actions of the 
firm, was supported. The coefficients of the IT capability of a firm in columns (1), (2), and 
(3) in Table 3.4 are 0.276, 0.342, and 0.289 which are statistically significant at the 1% level. 
Both the Poisson and NB regression results supported Hypothesis 1. 
 Table 3.5 Regression Results for Competitive Actions and Firm Profitability (ROA) 
 Dependent variable: The ROA of a firm 
Variables (1) GLS (AR1) (2) GLS (AR1) (3) FGLS (AR1) 
Competitive 
actions of a firm 
 
0.0005*** 
(0.001) 
0.0003*** 
(0.0001) 
IT capability 
of a firm 
 
0.001 
(0.002) 
-0.0002 
(0.001) 
Prior year ROA 
0.089** 
(0.036) 
0.050 
(0.037) 
0.486*** 
(0.032) 
HHI index 
0.009 
(0.016) 
0.012 
(0.016) 
0.003 
(0.018) 
Firm size 
-0.000*** 
(0.000) 
-0.000*** 
(0.000) 
-0.000*** 
(0.000) 
Constant 
0.012 
(0.020) 
0.009 
(0.020) 
0.008 
(0.014) 
Industry dummies Included Included Included 
Year dummies Not Included Not Included Included 
R-square 0.257 0.262 N/A 
Wald 𝛘𝟐test 71.28 86.57 446.27 
Prob. > 𝛘𝟐 0.0000 0.000 0.000 
Note: Significant at *p<0.10, **p<0.05, and ***p<0.01. 
 
We now describe the results of the test on Hypothesis 2. To estimate the association between 
competitive actions and firm profitability, we have used generalized least squares (GLS) and 
                                                 
3 Over-dispersion means that a variance is larger than the mean. 
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feasible generalized least squares (FGLS) with a correction for the first-order autoregressive 
model, AR(1). Wooldridge test for autocorrelation (p>0.001) suggested the strong presence 
of the first-order autocorrelation (AR(1)) in equation (3-2). Hypothesis 2 argues that more 
competitive actions of a firm result in a higher level of profitability. Column (1) of Table 3.5 
reports the control variable effect. The coefficients of the competitive actions of a firm in 
columns (2) and (3) in Table 3.5 are 0.0005 and 0.0003 which are statistically significant at 
the 1% level. Interestingly, there is no significant association between IT capability and the 
ROA of a firm. Therefore, there is no direct effect of IT capability on a firm’s ROA. 
Table 3.6 Regression Results for Competitive Actions and Firm Profitability (Profit) 
 Dependent variable: The profit of a firm 
Variables (1) GLS (AR1) (2) GLS (AR1) (3) FGLS (AR1) 
Competitive 
actions of a firm 
 
57.815*** 
(7.737) 
38.759*** 
(5.541) 
IT capability 
of a firm 
 
-115.483 
(73.928) 
-100.214** 
(50.266) 
Prior year Profit 
0.942*** 
(0.012) 
0.847*** 
(0.016) 
0.922*** 
(0.012) 
HHI index 
-373.539 
(930.474) 
-4.203 
(908.602) 
1180.922 
(813.80) 
Firm size 
1.709** 
(0.777) 
3.545*** 
(0.810) 
-2.424*** 
(0.551) 
Constant 
81.213 
(685.093) 
423.005 
(696.202) 
40.039 
(494.789) 
Industry dummies Included Included Included 
Year dummies Not Included Not Included Included 
R-square 0.923 0.930 N/A 
Wald 𝛘𝟐test 7970.49 7968.93 18495.73 
Prob. > 𝛘𝟐 0.0000 0.000 0.000 
Note: Significant at *p<0.10, **p<0.05, and ***p<0.01. 
 
 Table 3.6 shows the regression results for Hypothesis 2, which tests the influence of 
competitive actions of a firm on profit variable. We estimated GLS and FGLS with AR(1) 
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models because Wooldridge test for autocorrelation (p>0.001) supports an AR(1) model. 
Column (1) of Table 3.6 reports the control variable effect. The coefficients of the 
competitive actions of a firm in columns (2) and (3) in Table 3.6 are 57.815 and 38.759 
which are statistically significant at the 1% level. Thus, Hypothesis 2 is supported. As Table 
3.6, we did not find the positive relationship between IT capability of a firm and the profit of 
a firm. Hypothesis 3 argues that IT capability increases firm profitability through the enabled 
competitive actions.  
 To test the mediation effect of competitive actions between IT and firm profitability, 
we have estimated two-stage least squares (2SLS) suggested in prior studies (Ganju et al. 
2016; Shaver 2005; Wang et al. 2013). To test the mediation effect, we conjecture that IT 
capability variable is exogenous and that the competitive actions of a firm are endogenous 
variable. The simultaneous equation was specified as follows: 
  𝑃𝐹𝑖𝑡 = 𝛾1 + 𝛾2𝐶𝐴𝑖𝑡 + 𝛾3𝐻𝐻𝐼𝑖𝑡 + 𝛾4𝑆𝐼𝑍𝐸𝑖𝑡 + ∑ 𝛾𝑖 + ∑ 𝛾𝑡 + 𝜁𝑖𝑡 
  where                                                                                                                                   (3-3) 
  𝐶𝐴𝑖𝑡 = 𝛿1 + 𝛿2𝐼𝑇𝐶𝑖𝑡−1 + 𝛿3𝐶𝐴𝑅𝑖𝑡 + 𝛿4𝐻𝐻𝐼𝑖𝑡 + 𝛿5𝑆𝐼𝑍𝐸𝑖𝑡 + ∑ 𝛿𝑖 + ∑ 𝛿𝑡 + 𝜂𝑖𝑡 
By estimating equation (3-3), we captured to what extent IT capability impacts on firm 
profitability through the competitive actions taken by firms. The results are shown in Table 
3.7. The coefficients (𝛿2(1) =4.801 and 𝛾2(1)=0.001) for the mediated effect between IT 
capability and ROA in the column (1) are statistically significant. In addition, the coefficient 
of IT capability on competitive actions (𝛿2(2) =4.815) is significantly positive, and there is 
significant association between competitive actions and profit (𝛾2(2)=197.088) as reported in 
the column (2) in Table 3.7. Thus, Hypothesis 3 is supported.  
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Table 3.7 Regression Results for the 2SLS Model (ROA) 
 (1) ROA with IT Capability (2) Profit with IT Capability 
Variables First stage Second stage First stage Second stage 
IT  capability of a firm 
4.801*** 
(0.585) 
 
4.815*** 
(0.937) 
 
Competitive actions of 
a firm 
 
0.001*** 
(0.000) 
 
197.088*** 
(53.310) 
Competitive actions of 
a rival firm 
0.183*** 
(0.030) 
 
0.101*** 
(0.030) 
 
HHI index 
0.455 
(3.906) 
-0.010 
(0.016) 
1.793 
(3.152) 
877.015 
(1115.502) 
Firm size 
-0.002 
(0.006) 
-0.000*** 
(0.000) 
-0.134 
(0.009) 
22.651*** 
(3.075) 
Constant 
-6.210 
(6.087) 
0.013 
(0.024) 
-5.864 
(10.307) 
1984.675 
(3592.67) 
Industry dummies Included Included Included Included 
Year dummies Included Included Included Included 
R-square 0.206 0.578 
Wald 𝛘𝟐test 183 53.75 64 92.50 
Prob. > 𝛘𝟐 0.000 0.000 0.000 0.000 
Note: Significant at *p<0.10, **p<0.05, and ***p<0.01. 
G2SLS random-effects IV regression was estimated.  
 
3.5.3 Robustness checks 
We tested Hypotheses 1 and 3 using the IT investment variable instead of measuring 
IT capability. We still got the same results that we obtained when we used IT capability 
variable, and the results are summarized in Appendix 3.B.  
3.6 Discussion and Conclusion 
3.6.1 Main findings 
Our main goal of this research is to solve the profitability paradox of IT (Dedrick et 
al. 2003) by showing the positive effect of IT capability on the profitability of firms. While a 
substantial body of prior research has examined the impact of IT capability on profitability, 
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we found inconsistent results regarding the relationship (Chae et al. 2014; Fink 2011; Kim et 
al. 2011). A possible reason for these mixed results is that we did not consider competitive 
actions, which mediate the association between IT capability and profitability. Based on a 
sample of 668 firm-year observations, we found that a firm’s IT capability supported its 
competitive actions, and the increased competitive actions also improved the firm’s 
profitability. We also confirmed that there is no significant positive impact of IT capability 
on a firm’s profitability as prior studies have suggested (Chae et al. 2014; Fink 2011). 
Capabilities or resources alone do not enhance the profitability of firms, but they offer the 
potential that competitive actions help realize the profitability (Ndofor et al. 2011). Overall, 
this study has provided a reasonable explanation for the profitability paradox of IT and 
suggested that IT capability has an impact on a firm’s profitability through increased 
competitive actions.  
 This research makes critical contributions to the business value of IT studies with its 
consideration of competitive actions. This paper has provided a theoretical model and has 
empirically validated the associations among IT capability, competitive actions, and firm 
profitability. The findings of this paper complement prior research on the business value of 
IT, which focuses on the role of IT in developing IT-related capabilities (Bharadwaj 2000) or 
supporting other functional capabilities (Mithas et al. 2011) based on the resource-based 
view and dynamic capabilities. Competitive actions are key factors for the temporary 
advantage of firms (Chen and Miller 2012; Grimm et al. 2006), and they are highly 
associated with the IT capabilities of firms (Sambamurthy et al. 2003). This implication is 
useful to obtain answers regarding what factors and under what conditions IT can improve 
firm performance.   
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Second, our study conducted a longitudinal studies with multiple years of panel data, 
which are strong to show causality between independent and dependent variables and have 
more generalizability (Mithas and Rust 2016); Whereas a substantial body of prior studies on 
IT capability have utilized cross-sectional analyses (Kim et al. 2011; Ravichandran and 
Lertwongsatien 2005). In addition, we identified a one-year lag effect of IT capability on 
competitive actions. When a firm implements a new IT system, the firm needs to educate and 
motivate its employees to utilize the system; the firm may also need to customize the system. 
The results are compatible with a prior study that suggested that IT systems can be 
considered a digital option, a set of IT-enabled capabilities that can strengthen organizational 
processes when an opportunity arise (Sambamurthy et al. 2003).    
However, our study is not free from limitations. First, our study does not answer the 
granular details of firms because this work is grounded in observational data. For instance, 
we do have limited understandings on what the role of chief information officers is in 
developing IT capabilities and exercising competitive actions within a firm. Second, we did 
not delve into the rivalry view of the competing firms although our research model includes 
rival firm’s IT capability and competitive actions as key control variables. It was not possible 
to show the rivalry in this note because our focus was given to answer the profitability 
paradox rather than describe the dynamics in the landscape of competing firms. A firm’s 
competitiveness may be largely influenced by rival firms in the same industry, and the 
interaction among competing firms through competitive actions is a primary activity that we 
need to assess when we judge a firm’s competitiveness. Specific activities relevant to IT 
systems can be analyzed in the rivalry view. For instance, firms may choose the level of IT 
76 
 
investment and design the IT governance structure after analyzing the actions of their rival 
firms.   
3.6.2 Implications for research 
The findings of this note provide several implications for developing future studies 
and extending prior studies. First, our findings suggest that the overall effect of IT capability 
on firm profitability depends on the competitive actions of firms. Although our focus was on 
the overall competitive actions of firms, the role of IT capability in supporting competitive 
actions may be differentiated depending on the type of competitive actions; strategic 
competitive actions generate value by improving a firm’s ability to compete over time, and 
tactical competitive actions create value in the short term (Connelly et al. 2010). For 
instance, the mediating effect of strategic competitive actions between IT capability and firm 
profitability can be stronger than the effect of tactical competitive actions. In addition, the 
result of this study may be applied to better understand the linkages between IT capability 
and firm profitability through specific types of competitive actions, such as innovation and 
mergers and acquisitions.  
 Second, in terms of measuring IT capability and competitive actions, our study 
suggests a need for using more text analyses on the business value of IT studies. This study 
measured the IT capability and competitive actions based on archival data. When we 
identified the key variables, we have utilized a dictionary which has a number of keywords. 
Future studies may utilize another type of methods to measure IT-related variables. For 
instance, Latent Dirichlet Allocation (LDA) method, which generates a set of words or topics 
that occur together in news articles, helps in selecting the group of words related to IT 
variables without pre-specifying a list of keywords. LDA method may allow us to conduct 
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extensive analyses of archival data sources. Ultimately, future studies will be able to suggest 
more robust and solid research results with this less obtrusive and more objective data.  
3.6.3 Implications for practice 
For managers, the contribution of the IT capability on a firm profitability has a 
critical meaning in regards to the competitive actions of the firm. Our results provide 
evidence for why managers need to be aware of the competitive actions within their firms. 
Often times, managers view IT systems and applications as resources that provide the firm 
with the capabilities to become ambidextrous and agile for improving firm profit (Mithas and 
Rust 2016). However, this does not mean that all IT systems can support the exercise of 
competitive actions. Managers should understand the specific associations between IT 
systems and competitive actions related to the systems, and they need to provide the 
appropriate portfolio of IT systems. For instance, project management systems and 
knowledge management systems are directly utilized in introducing new products to the 
market (Pavlou and El Sawy 2006). To improve the strategic alignment between IT systems 
and their use in organizations, there must be more chances for the managers to join the 
process of developing IT strategic initiatives4.  
3.6.4 Conclusion 
To conclude, this study examined the effect of IT capability on competitive actions and 
the eventual influence of competitive actions on a firm’s profitability based on the competitive 
dynamics theory (Chen and Miller 2012; Grimm et al. 2006). We validated the positive 
influence of IT capability on competitive actions, and the contribution of competitive actions 
                                                 
4 According to the survey of McKinsey and Company on IT strategy and spending, 16 percent of the IT 
executives and business executives agreed that their organizations had adequate alignment between IT and the 
business (Rainer et al. 2013). 
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on the firm’s profitability (i.e., ROA and profit) using panel data from the United States firms. 
Competitive actions are a critical mediating variable between the IT capability and the firm’s 
profitability. These results suggest the need to use a new theoretical lens, competitive dynamics 
theory, for the business value of IT research. Depending on the competitive actions, the role of 
IT in developing a particular firm’s profitability can be differentiated. We also hope that the 
process we used to understand a firm’s IT capability can be applied to other studies to link the 
association between IT capability and firm performance.  
APPENDIX 3.A The Process of Identifying IT Capability of Firms 
This study identified a firm’s IT capability by counting the number of IT-related keywords 
by following Chi et al. (2010) and Joshi et al. (2010). Specifically, we have used two steps: 
Building IT keyword dictionary and counting the number of keywords in news articles of 
sample firms.  
 First, we have built an IT keyword dictionary in order to identify a firm’s IT 
capability in an objective way. We started with the Gartner IT Glossary5, which includes 
about 2,200 IT-related terms. Two independent coders classified each term into four 
categories (i.e., software, hardware, network, and database) and extracted keywords relevant 
to IT capability. A total of 70 terms were identified, and inter-coder reliability was higher 
than 80 percent. Also, four IS faculty members and two IS practitioners participated in 
refining the IT keywords.  
 Second, we have downloaded news articles about sample firms from 
InformationWeek and Computer World from 2005-2015. The reason that we gathered prior 
year data is that building IT capability from IT applications and IT systems requires time 
                                                 
5 Gartner IT glossary is available on this Website (http://www.gartner.com/it-glossary/) 
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(Atasoy et al. 2016), and it is not appropriate to figure out a firm’s IT capability based on the 
number of IT systems installed in a specific year. We believe that counting the cumulative 
number of IT applications provides a precise view on a firm’s IT capability. Prior research 
also counted the cumulative number of IT applications in the sense that IT applications may 
continue to be used unless the applications are dismantled or upgraded (Chi et al. 2010). 
Then, we have counted the number of IT keywords in the news articles of each company.  
APPENDIX 3.B Alternative Measure of IT Capability- IT Investment 
We conducted additional tests for Hypotheses 1 and 3 by using IT investment variable from 
Computer Intelligence Database for years from 2010-2015. Specifically, we used annual IT 
budget as a measure of IT investment following Ray et al. (2009) and log-transformed the 
variable to normalize it (Dewan and Ren 2011). In Table 3.B.1, we reported the results about 
Hypothesis 1. Hypothesis 1, which assumes that the positive association between the IT and 
competitive actions of a firm, was supported. We have estimated Poisson regression and NB 
regression. The coefficients of the IT investment of a firm in columns (1), (2), and (3) in 
Table 3.B.1 are 0.053, 0.081, and 0.081, significant at the 10%, 5%, and 5% level 
respectively. Therefore, Hypothesis 1 is supported. 
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Table 3.B.1 Regression Results of IT Investment and Competitive Actions 
 Dependent Variable: Competitive actions of a firm 
Variables (1) Poisson (2) NB regression  
(3) NB regression  
(Firm clustered) 
IT investment of a 
firm 
0.053* 
(0.032) 
0.081** 
(0.035) 
0.081** 
(0.035) 
IT investment of a 
rival 
0.037 
(0.025) 
0.054 
(0.033) 
0.054 
(0.039) 
Competitive actions  
of a rival 
0.005 
(0.004) 
0.006 
(0.003) 
0.006 
(0.003) 
HHI index 
-0.105 
(0.263) 
-0.609 
(0.482) 
-0.609 
(0.452) 
Firm size 
-0.001 
(0.001) 
-0.002 
(0.001) 
-0.002 
(0.001) 
Constant 
-0.945 
(0.793) 
-1.443 
(0.993) 
-1.443 
(1.014) 
Industry dummies Included Included Included 
Year dummies Included Included Included 
Log likelihood N/A N/A N/A 
Wald 𝛘𝟐test 238.34 245.27 227.21 
Prob. > 𝛘𝟐 0.000 0.000 0.000 
Note: Significant at *p<0.10, **p<0.05, and ***p<0.01. 
The number of observations is 533. The alpha score in Poisson model is 1.569.  
 In Table 3.B.2, we summarized the research results for Hypothesis 3, which assumes 
the mediated effect of competitive actions between IT and firm profitability (i.e., ROA and 
profit). The impact of IT on the ROA of a firm is fully mediated by competitive actions as 
the coefficients of IT (𝛿2(1) =1.053 and 𝛿2(2)=0.001). In addition, the coefficient of IT 
investment (𝛾2(1)=1.582) on competitive actions and the coefficient of competitive actions 
(𝛾2(2)=404.626) on profit are all positive at the 1% significant level. Therefore, Hypothesis 3 
was supported. 
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Table 3.B.2 Regression Results for the 2SLS Model (IT Investment) 
 (1) ROA with IT Investment (2) Profit with IT Investment 
Variables First stage Second stage First stage Second stage 
IT investment 
of a firm 
1.053*** 
(0.316) 
 
1.582*** 
(0.337) 
 
Competitive actions 
of a firm 
 
0.001** 
(0.001) 
 
404.626*** 
(42.849) 
Competitive  
actions of a rival 
0.207*** 
(0.030) 
 
0.243*** 
(0.029) 
 
HHI index 
-1.102 
(4.027) 
-0.008 
(0.017) 
-2.892 
(4.686) 
1644.364 
(1940.296) 
Firm size 
-0.001 
(0.006) 
0.000*** 
(0.000) 
-0.001 
(0.005) 
21.346*** 
(2.160) 
Constant 
-13.595* 
(7.347) 
-0.010 
(0.024) 
-21.157*** 
(6.930) 
1532.345 
(2074.907 
Industry dummies Included Included Included Included 
Year dummies Included Included Included Included 
R-square 0.126 0.551 
Wald 𝛘𝟐test 92 35.03 134 254.22 
Prob. > 𝛘𝟐 0.000 0.000 0.000 0.000 
Note: Significant at *p<0.10, **p<0.05, and ***p<0.01. 
The number of observations is 612.  
G2SLS random-effects IV regression was estimated.  
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CHAPTER 4.  ONE QUESTION, TWO ANSWERS: MIXED FINDINGS OF 
INFORMATION TECHNOLOGY CAPABILITY AND FIRM PERFORMANCE AND 
THEIR IMPLICATIONS 
A paper is published in AIS Transactions on Replication Research 
Inmyung Choi and Joey F. George 
Abstract 
This study conducted a conceptual replication on Chae et al. (2014) by utilizing 
multiple comparison groups of IT leading firms. Empirical testing for the positive association 
between information technology (IT) capability and firm performance has been a celebrated 
debate in IS research due to mixed findings; Bharadwaj (2000) and Santhanam and Hartono 
(2003) confirmed the positive impact of IT capability on firm performance, but Chae et al. 
(2014) suggested no relationship between the IT capability and performance. Understanding 
what produces contradictory results is a timely and critical issue because a large body of the 
business value of IS research has employed IT capability as a key construct. Whereas Chae et 
al. (2014) investigated the link between IT capability and firm performance by comparing the 
performance of an IT leader and that of single matched group from 2001-2004, this study 
examined the relationship by building multiple comparison groups, which include all firms in 
the same industry. As a result, contrary to findings by Chae et al. (2014), this research 
indicated that IT capability had a significant impact on a firm’s financial performance. 
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4.1 Introduction 
“There is an old joke about economics exams. The questions never change, but the 
answers always do.”– Lawrence Summers6 
Summers’s joke encapsulates what has happened to economics theories but is not only 
applicable to economic phenomena. The information systems (IS) research area also has a 
controversial and unsolved question: Does IT capability improve firm performance? Three 
MIS Quarterly papers have provided two different answers in the past two decades. First, the 
IT capability construct was defined and measured based on the data retrieved from the 
Information Week (IW) 500 list from 1991-1994 (Bharadwaj, 2000). A matched sample 
comparison was conducted by selecting leading IT groups from the IW 500 list as well as 
benchmark (or control) groups, whose revenue was similar (within 70%-130% of the IT 
leaders’ revenue) to the IT leading groups but that were not on the IW 500 list. The IT leaders 
realized superior firm performance as measured by several accounting ratios. Several years 
later, the same issue was investigated, but a different comparison method was employed 
(Santhanam and Hartono, 2003). Whereas Bharadwaj (2000) selected a single benchmark 
group of leading IT firms, Santhanam and Hartono (2003) considered multiple benchmark 
groups of leading IT firms in the same industry to minimize selection bias7. In other words, 
they compared the performance of IT leaders, such as Wal-Mart Stores, Inc., and the average 
performance of leading non-IT firms in the retail industry. The results of the second study 
confirmed the findings of the original investigation and revealed the robustness of the 
                                                 
6  Wessel, D. 2014. “Summers: The fiscal questions don’t change, the answers do,” Wall Street Journal, May 
24. Lawrence H. Summers is the Charles W. Eliot University Professor and President Emeritus at Harvard 
University. 
 
7 Santhanam and Hartono (2003) argued that when researchers select a single control firm from an industry, it 
can be arbitrary if there are many firms whose revenue is similar to the leading IT firm. To minimize selection 
bias, they suggested that all firms in an industry be considered a control group. 
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relationship between IT capability and firm performance. IT capability enhances firms’ 
financial performance, and this influence is also sustained three years later. Until recently, 
the contribution of IT capability on firm performance has been accepted as true, and the IT 
capability construct has been the main pillar of the business value of IS papers (Stoel and 
Muhanna, 2009; Tanriverdi and Uysal, 2015; Wang et al., 2012).  
 Recently, Chae et al. (2014) suggested that IT capability does not have any positive 
influence on firm performance, and there is also no sustained impact of IT capability on the 
performance. The central tenet of this argument is that IT resources are widely available in 
markets, and they are commoditized after the prevalent use of enterprise resource planning 
(ERP) systems and Web technologies (Wang, 2010). Thus, it is difficult to develop superior 
IT capability from the deployment of IT systems without improving the managerial ability to 
use IT and having better IT systems does not necessarily enhance firm performance. To 
support their argument, Chae et al. (2014) replicated the study by Bharadwaj (2000). They 
analyzed more recent data (2001-2004) from the IW 500 compared to Bharadwaj (2000) and 
Santhanam and Hartono (2003), whose investigations used data from the IW 500 conducted 
in the early 1990s (1991-1994). Chae et al. (2014) developed a single matched group of IT 
leaders following Bharadwaj (2000). Notably, there was no significant difference between 
the financial performance of IT leaders and their competing firms, while the role of IT 
capability in the competitive landscape of firms had largely vanished. However, this may be 
a hasty generalization considering that Chae et al. (2014) did not compare the performance of 
IT leaders with that of all firms in the same industry8, and some sample firms are not suitable 
                                                 
8 In ad-hoc analysis, Chae et al. (2014) compared IT leaders’ performance with multiple firms, whose sales 
volumes are within 70%-130% of IT leaders. However, their approach is different from that used in this study 
and also by Santhanam and Hartono (2003), which considered all firms in the same industry to be the 
comparison group. 
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to be considered benchmark firms. Figure 4.1 illustrates the differences in the three prior 
studies on IT capability and firm performance and this research. 
 
Figure 4.1 Comparison of This Study with Three Prior Studies 
 The purpose of this study is to fill in the gap which is shown in Figure 4.1 by 
replicating the results of Chae et al. (2014) using the IW 500 list from 2001-2004 along with 
multiple benchmark groups, as suggested by Santhanam and Hartono (2003). This 
investigation differs from the prior three studies in that we built the multiple comparison 
groups by selecting all firms in the same industry (two-digit and four-digit SIC codes were 
adopted) to which leading IT firms belong, and we used data from the early 2000s. In 
answering the research question of the current study, “Does IT capability have a positive 
impact on current and sustained firm performance?” this work will contribute to the IS 
research area in several ways. First, we suggest that the positive association between IT 
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capability and firm performance still exists. Second, we propose that the use of multiple 
comparison groups, considering all firms in the same industry, is preferable in empirical 
research in IS. Third, we provide a paradigmatic case for why replication studies in IS are 
required and necessary for expanding our understanding of a certain topic. 
 The remainder of this study is organized as follows. In the next section, the 
hypotheses are introduced. The research methods and results are presented, and then the 
implications of the study are discussed. 
4.2 Hypotheses 
We tested the eight hypotheses that Bharadwaj (2000), Santhanam and Hartono (2003), and 
Chae et al. (2014) examined.  
H1: The average profit ratios of firms that have superior IT capability are higher than the 
average profit ratios of all other firms in the same industry. 
H2: The average cost ratios of firms that have superior IT capability are lower than the 
average cost ratios of all other firms in the same industry. 
H3: The average profit ratios of firms that have superior IT capability are higher than the 
average profit ratios of all other firms in the same industry in three subsequent years. 
H4: The average cost ratios of firms that have superior IT capability are lower than the 
average cost ratios of all other firms in the same industry in three subsequent years. 
H5: After controlling for prior financial performance, the average profit ratios of firms 
that have superior IT capability are higher than the average profit ratios of all other 
firms in the same industry. 
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H6: After controlling for prior financial performance, the average cost ratios of firms that 
have superior IT capability are lower than the average cost ratios of all other firms in 
the same industry. 
H7:  After controlling for prior financial performance, the average profit ratios of firms 
that have superior IT capability are higher than the average profit ratios of all other 
firms in the same industry in three subsequent years. 
H8: After controlling for prior financial performance, the average cost ratios of firms that 
have superior IT capability are lower than the average cost ratios of all other firms in 
the same industry in three subsequent years. 
4.3 Research Method 
4.3.1 Sample selection  
This study precisely followed the procedure carried out in the prior three relevant 
studies (Bharadwaj, 2000; Chae et al., 2014; Santhanam and Hartono, 2003) to identify IT 
leaders in the IW 500 lists from 2001-2004. IW 500 list is the cornerstone of this research and 
three prior studies to assess a firm’s IT capability, and we have examined several issues of 
using IW 500 list in Appendix A. During the period, the magazine announced 500 firms with 
a higher level of IT capability based on the assessment of editors in Information Week. The 
first step involved collecting data by building potential IT leaders appearing on the IW 500 
list. In total, 2,000 firms were identified. In the second step, we chose firms that were listed 
more than once to develop a robust sample of IT leaders (Bharadwaj, 2000). For instance, 
Pfizer was not included in the leading IT group because the firm was listed only once on the 
IW 500 list in 2001. On the other hand, Wal-Mart Stores was regarded as an IT leader since 
the company was listed on the list from 2001-2003. After this step, 549 IT leaders in several 
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industries were incorporated. In the third step, the comparison group of 549 IT leaders was 
assembled, and 337 industries were identified according to the standard industry 
classification (SIC) scheme. This study used the two-digit SIC code and the four-digit SIC 
code to build a comparison group. If an IT leader was the sole company in its industry, it was 
excluded in this step. After matching IT leaders with their rival firms, a total of 337 firms 
remained. These steps are summarized in Table 4.1. 
Table 4.1 Three Steps of Collecting Sample Data 
Step Procedure Number of firms 
1 
Collecting firms’ data on the Information Week 500 
lists from 2001 to 2004 
2,000 
2 
Identifying the IT leaders, which appeared in the lists 
more than once 
549 
3 Pairing the IT leaders with control groups 337 
 The biggest difference between this study and prior works (Bharadwaj, 2000; Chae et 
al., 2014) was that this research considered all firms in the same industry, whereas the prior 
two studies chose a single firm as the control group. When Bharadwaj (2000) and Chae et al. 
(2014) selected a control group of an IT leader, the average sales volume of the control firm 
was required to be within 70%-130% of that of an IT leader. In their research, four-digit SIC 
codes were initially adopted to build a control group, but two-digit codes were also used 
when there was no control group that satisfied the above requirement. In contrast, Santhanam 
and Hartono (2003) considered all firms in the same industry as the comparison group of an 
IT leader. This research follows the approach of Santhanam and Hartono (2003) because 
selecting a single control group can be arbitrary and reduces sample sizes. 
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4.3.2 Research method 
As prior investigations (Bharadwaj, 2000; Chae et al., 2014; Santhanam and Hartono, 
2003) employed a paired matching comparison to test Hypotheses 1-4, this study followed 
the same procedure. Table 4.2 summarizes the eight profit ratios and cost ratios of the 
leading IT groups and comparison groups. Two statistical methods were adopted: pairwise t-
test and Wilcoxon signed-rank test. The pairwise t-test assesses the difference between two 
groups (leading IT groups and their comparison group) by comparing the mean value of 
paired samples. Additionally, the Wilcoxon signed-rank test, a non-parametric statistical test 
used when comparing two matched samples, was conducted in this research because the 
Wilcoxon signed-rank test produces more robust results than pairwise t-test in samples that 
are not normally distributed (Bharadwaj, 2000).   
Table 4.2 Financial Ratios for Profit and Cost 
Dependent variables Ratios Definition 
Profit ratios 
ROA Net Income/ Total Assets 
ROS Net Income/ Sales 
OI/A Operating Income/ Total Assets 
OI/S Operating Income/ Sales 
OI/E Operating Income/ Number of Employees 
Cost ratios 
COG/S Cost of Goods Sold/ Sales 
SGA/S Selling and General Administration Expenses/ Sales 
OPEXP/S Operating Expense/ Sales 
To evaluate the possible halo effect, concerned with Hypotheses 5-8, this study adopted two 
regression models: 
𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑡 = 𝛼0 + 𝛼1 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑡−1                              (4-1) 
𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑡 = 𝛽0 + 𝛽1 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒𝑡−1 + 𝛽2 𝐼𝑇𝐶           (4-2) 
𝑤ℎ𝑒𝑟𝑒 𝑡 = 2002 − 2007. 
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The financial performance variables are profit ratios and cost ratios, and the IT capability 
(ITC) variable is a dummy. ITC variables are coded as 1 for leading IT firms. On the other 
hand, ITC variables are coded as 0 for comparison groups. The regression model (4-1) tests 
whether the financial performance of a firm in a specific year was related to the prior year’s 
financial performance. Statistically significant coefficient 𝛼1 indicates that the prior year’s 
performance has a strong relationship with the current year’s performance (Fama and French, 
2000). The regression model (4-2) retests the association among financial measures but also 
evaluates the impact of IT capability on firm performance. If 𝛽2 is statistically significant, 
then we can affirm that the IT capability has a sizable impact on firm performance. On the 
other hand, if 𝛽1 is significant, but 𝛽2 is not significant, it is difficult to deny the existence of 
a halo effect in selecting the leading IT firms. In other words, the firm in IW 500 was selected 
due to its prior financial performance rather than its IT capability. 
4.4 Research Result 
4.4.1 A comparison of financial performance (H1 and H2) 
The results of the pairwise t-test (p-value) and Wilcoxon signed-rank test (z-value) 
for the 2001-2004 data are summarized in Table 4.3. In most cases, IT leaders realized better 
financial performances in profit ratios and lower values in cost ratios. In profit ratios (i.e., 
ROA, ROS, OI/A, OI/S, and OI/E), the mean and median values of IT leaders were higher 
than those of control groups. On the other hand, for cost ratios (i.e., COG/S, SGA/S, and 
OPEXP/S), the mean and median values of IT leaders were lower than those of the control 
groups. Exceptionally, there was no significant difference in OI/E ratios from 2002-2004 
when considering paired t-test results, a finding that may be due to the small companies in 
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the control group taking advantage of managing their employees. Overall, this paper argues 
that Hypotheses 1 and 2 were supported.  
Table 4.3 Results of Tests for Hypotheses 1 and 2 
  2001 
  Four-digit control group Two-digit control group 
Ratios Groups N Mean Median 
Wilcoxon 
test 
t-test N Mean Median 
Wilcoxon 
test 
t-test 
ROA 
IT leaders 337 0.0115 0.0261 
-13.690*** 5.883*** 
333 0.0115 0.0261 
-14.967*** 8.741*** 
Control 337 -0.6071 -0.767 333 -0.4171 -0.3108 
ROS 
IT leaders 337 0.0179 0.0315 
-13.483*** 5.611*** 
333 0.0179 0.0315 
14.406*** 6.265*** 
Control 337 -3.0458 -0.1263 333 -1.4229 -0.3919 
OI/A 
IT leaders 337 0.0742 0.0724 
-13.884*** 5.421*** 
333 0.0742 0.0724 
-14.828*** 9.996*** 
Control 337 -0.4310 -0.0203 333 -0.2501 -0.2219 
OI/S 
IT leaders 337 0.0995 0.0811 
-13.554*** 5.268*** 
333 0.0995 0.0811 
-14.106*** 5.787*** 
Control 337 -2.5012 -0.0348 333 -1.3257 -0.3795 
OI/E 
IT leaders 326 44.8777 18.7354 
-8.615*** 3.745*** 
322 44.8777 18.7354 
-5.639*** 0.349 
Control 326 13.4222 3.8424 322 42.1916 -4.6522 
COGS/S 
IT leaders 337 0.6830 0.7242 
-8.689*** -3.626*** 
333 0.6830 0.7242 
-10.091*** -3.131*** 
Control 337 2.2478 0.7985 333 1.3818 0.7747 
SGA/S 
IT leaders 337 0.1638 0.1459 
-12.139*** -5.420*** 
333 0.1638 0.1459 
-12.932*** -7.307*** 
Control 337 1.0511 0.2558 333 0.8246 0.2978 
OPEXP/
S 
IT leaders 337 0.8468 0.8768 
-13.413*** -5.101*** 
333 0.8468 0.8768 
-13.941*** -5.574*** 
Control 337 3.2989 0.9982 333 2.2064 1.2515 
  2002 
  Four-digit control group Two-digit control group 
Ratios Groups N Mean Median 
Wilcoxon 
test 
t-test N Mean Median 
Wilcoxon 
test 
t-test 
ROA 
IT leaders 337 0.0228 0.0273 
-11.293*** 2.097** 
333 0.0228 0.0273 
-13.087*** 5.419*** 
Control 337 -1.7892 -0.0410 333 -8.1433 -0.2376 
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Table 4.3 (continued) 
ROS 
IT leaders 337 0.0236 0.0355 
-12.238*** 3.620*** 
333 0.0236 0.0355 
-14.086*** 5.666*** 
Control 337 -2.3910 -0.0681 333 -1.5463 -0.4741 
OI/A 
IT leaders 337 0.0771 0.0724 
-11.729*** 1.971** 
333 0.0771 0.0724 
-14.890*** 4.317*** 
Control 337 -1.6636 0.0115 333 -5.9585 -0.1782 
OI/S 
IT leaders 337 0.1051 0.0838 
-11.474*** 3.619*** 
333 0.1051 0.0838 
-13.905*** 5.153*** 
Control 337 -1.7338 0.0086 333 -1.0558 -0.1778 
OI/E 
IT leaders 334 74.5544 20.1606 
-8.684*** -0.247 
330 74.5544 20.1606 
-5.275*** 0.437 
Control 334 86.2548 6.2673 330 60.9632 5.4945 
COGS/S 
IT leaders 337 0.6728 0.7153 
-4.589*** -2.613*** 
333 0.6728 0.7153 
-8.389*** -4.266*** 
Control 337 1.9096 0.7658 333 1.3659 0.7712 
SGA/S 
IT leaders 337 0.1694 0.1495 
-10.215*** -4.518*** 
333 0.1694 0.1495 
-12.746*** -5.913*** 
Control 337 0.7220 0.2423 333 0.6746 0.3414 
OPEXP/
S 
IT leaders 337 0.8422 0.8748 
-9.944*** -3.511*** 
333 0.8422 0.8748 
-14.041*** -5.374*** 
Control 337 2.6318 0.9437 333 2.0407 1.1241 
  2003 
  Four-digit control group Two-digit control group 
Ratios Groups N Mean Median 
Wilcoxon 
test 
t-test N Mean Median 
Wilcoxon 
test 
t-test 
ROA 
IT leaders 337 0.0349 0.0333 
-12.035*** 2.378** 
337 0.0349 0.0333 
-14.341*** 5.936*** 
Control 337 -4.7785 -0.0601 337 -5.6342 -0.2225 
ROS 
IT leaders 337 0.0481 0.0446 
-11.531*** 5.933*** 
337 0.0481 0.0446 
-13.401*** 7.592*** 
Control 337 -1.2405 -0.0336 337 -0.6600 -0.3679 
OI/A 
IT leaders 337 0.0810 0.0738 
-13.143*** 3.231*** 
337 0.0810 0.0738 
-15.070*** 7.787*** 
Control 337 -1.5414 0.0051 337 -2.3637 -0.1774 
OI/S 
IT leaders 337 0.1141 0.0862 
-12.214*** 6.090*** 
337 0.1141 0.0862 
-14.308*** 10.326*** 
Control 337 -1.1232 0.0054 337 -0.6111 -0.1277 
OI/E 
IT leaders 335 83.9498 22.7162 
-6.982*** 0.975 
335 83.9498 22.7162 
-5.244*** 0.113 
Control 335 63.0799 7.3867 335 81.3437 4.5113 
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Table 4.3 (continued) 
COGS/S 
IT leaders 337 0.6667 0.7200 
-7.111*** -5.122*** 
337 0.6667 0.7200 
-10.383*** -7.551*** 
Control 337 1.4186 0.7652 337 1.0232 0.7823 
SGA/S 
IT leaders 337 0.1693 0.1507 
-11.134*** -3.843*** 
337 0.1693 0.1507 
-12.770*** 
-
11.800*** 
Control 337 0.6270 0.2563 337 0.5191 0.3044 
OPEXP/
S 
IT leaders 337 0.8361 0.8749 
-12.960*** -6.118*** 
337 0.8361 0.8749 
-14.949*** 
-
10.423*** 
Control 337 2.0456 0.9614 337 1.5422 1.0334 
  2004 
  Four-digit control group Two-digit control group 
Ratios Groups N Mean Median 
Wilcoxon 
test 
t-test N Mean Median 
Wilcoxon 
test 
t-test 
ROA 
IT leaders 337 0.0415 0.0443 
-10.970*** 5.734*** 
337 0.0415 0.0443 
-15.119*** 6.683*** 
Control 337 -0.6389 0.0025 337 -0.9270 -0.3047 
ROS 
IT leaders 337 0.0576 0.0532 
-9.590*** 3.222*** 
337 0.0576 0.0532 
-12.389*** 2.547** 
Control 337 -1.9733 0.0006 337 -1.8314 -0.1789 
OI/A 
IT leaders 337 0.0906 0.0813 
-11.588*** 5.529*** 
337 0.0906 0.0813 
-14.887*** 6.572*** 
Control 337 -0.4518 0.0161 337 -0.7206 -0.1252 
OI/S 
IT leaders 337 0.1248 0.1029 
-11.109*** 2.471** 
337 0.1248 0.1029 
-13.859*** 2.395** 
Control 337 -1.6184 0.0345 337 -1.7354 -0.1317 
OI/E 
IT leaders 334 83.4778 30.367 
-5.781*** -0.061 
334 83.4778 30.3672 
-4.671*** -0.170 
Control 334 85.4285 12.989 334 87.2151 10.9825 
COGS/S 
IT leaders 337 0.6609 0.7161 
-6.482*** -3.082*** 
337 0.6609 0.7161 
-8.632*** -8.801*** 
Control 337 1.8141 0.7504 337 0.9690 0.7709 
SGA/S 
IT leaders 337 0.1692 0.141 
-10.875*** -2.609*** 
337 0.1692 0.1410 
-13.119*** -2.003** 
Control 337 1.2512 0.2356 337 1.6867 0.3185 
OPEXP/
S 
IT leaders 337 0.8302 0.8655 
-11.926*** -3.922*** 
337 0.8302 0.8655 
-14.127*** -2.347** 
Control 337 3.0652 0.9536 337 2.6556 1.1490 
*** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level 
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4.4.2 A comparison of sustained financial performance (H3 and H4) 
 This study also examined the sustained competitive advantage of IT leaders by 
comparing the financial performance of two groups (IT leaders and their control groups) 
measured from 2005- 2007. If IT capability had an impact on firms’ sustained 
competitiveness, the financial performances of IT leaders should be superior to those of the 
control groups. Profit ratios and cost ratios were used to identify the difference between the 
two groups in sustained financial performance, and the results are summarized in Table 4.4. 
The mean and median value of the profit ratios (i.e., ROA, ROS, OI/A, and OI/S) of the IT 
leaders were significantly higher than those of the control groups from 2005-2007. For the 
cost ratios (i.e., COG/S, SGA/S, and OPEXP/S), IT leaders had lower mean and median 
values compared to the control group. However, there was no significant difference between 
the OI/E of the IT leaders and the control groups. This study identified a substantial 
difference in the sustained financial performance between IT leaders and control groups. 
Subsequently, this study argued that Hypotheses 3 and 4 were supported. 
Table 4.4 Results of Tests for Hypotheses 3 and 4 
  2005 
  Four-digit control group Two-digit control group 
Ratios Groups N Mean Median 
Wilcoxon 
test 
t-test N Mean Median 
Wilcoxon 
test 
t-test 
ROA 
IT leaders 324 0.0422 0.0454 
-12.061*** 5.425*** 
324 0.0422 0.0454 
-14.316*** 5.981*** 
Control 324 -0.6582 -0.0148 324 -0.6012 -0.1662 
ROS 
IT leaders 324 0.0542 0.0581 
-10.906*** 3.947*** 
324 0.0542 0.0581 
-13.513*** 5.040*** 
Control 324 -3.9071 -0.0076 324 -1.9060 -0.1230 
OI/A 
IT leaders 324 0.0959 0.0918 
-11.442*** 5.940*** 
324 0.0959 0.0918 
-13.954*** 6.398*** 
Control 324 -0.3651 0.0264 324 -0.3855 -0.0736 
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Table 4.4 (continued) 
OI/S 
IT leaders 324 0.1285 0.1098 
-11.359*** 3.675*** 
324 0.1285 0.1098 
-13.209*** 5.021*** 
Control 324 -3.0249 0.0390 324 -1.5988 -0.1788 
OI/E 
IT leaders 323 89.5065 31.1237 
-7.590*** -0.863 
323 89.5065 31.1237 
-3.719*** -0.566 
Control 323 214.5044 13.3355 323 104.6736 7.5332 
COGS/S 
IT leaders 324 0.6645 0.7161 
-5.909*** -2.930*** 
324 0.6645 0.7161 
-8.695*** -4.517*** 
Control 324 3.0428 0.7402 324 1.6562 0.7535 
SGA/S 
IT leaders 324 0.1656 0.1386 
-10.125*** -4.987*** 
324 0.1656 0.1386 
-12.110*** -2.934*** 
Control 324 0.9615 0.2295 324 0.8976 0.2981 
OPEXP/S 
IT leaders 324 0.8301 0.8612 
-11.386*** -3.678*** 
324 0.8301 0.8612 
-13.731*** -5.042*** 
Control 324 4.0043 0.9334 324 2.5538 1.1478 
  2006 
  Four-digit control group Two-digit control group 
Ratios Groups N Mean Median 
Wilcoxon 
test 
t-test N Mean Median 
Wilcoxon 
test 
t-test 
ROA 
IT leaders 313 0.0543 0.0483 
-10.986*** 2.385** 
313 0.0543 0.0483 
-10.735*** 5.180*** 
Control 313 -0.8522 0.0068 313 -0.8822 -0.0122 
ROS 
IT leaders 313 0.0713 0.0597 
-11.067*** 2.899*** 
313 0.0713 0.0597 
-13.277*** 10.523*** 
Control 313 -3.2437 0.0068 313 -0.7253 -0.1316 
OI/A 
IT leaders 313 0.0971 0.0866 
-10.761*** 3.106*** 
313 0.0971 0.0866 
-10.288*** 5.151*** 
Control 313 -0.4532 0.0434 313 -0.7864 0.0274 
OI/S 
IT leaders 313 0.1308 0.1036 
-10.952*** 2.801*** 
313 0.1308 0.1036 
-12.304*** 9.801*** 
Control 313 -2.6354 0.0496 313 -0.5243 -0.0427 
OI/E 
IT leaders 313 99.0485 35.3144 
-5.597*** -1.067 
313 99.0485 35.3144 
-2.898*** -1.130 
Control 313 145.3940 19.1163 313 128.3350 18.7935 
COGS/S 
IT leaders 313 0.6648 0.7184 
-5.426*** -2.395** 
313 0.6648 0.7184 
-7.756*** -7.057*** 
Control 313 2.7891 0.7542 313 1.0756 0.7514 
SGA/S 
IT leaders 313 0.1667 0.1354 
-9.649*** -3.725*** 
313 0.1667 0.1354 
-11.260*** -7.627*** 
Control 313 0.7223 0.2231 313 0.4077 0.2885 
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Table 4.4 (continued) 
OPEXP/S 
IT leaders 313 0.8315 0.8626 
-11.331*** -2.964*** 
313 0.8315 0.8626 
-12.220*** -9.494*** 
Control 313 3.5113 0.9361 313 1.4832 1.0281 
  2007 
  Four-digit control group Two-digit control group 
Ratios Groups N Mean Median 
Wilcoxon 
test 
t-test N Mean Median 
Wilcoxon 
test 
t-test 
ROA 
IT leaders 296 0.0450 0.0496 
-10.410*** 5.258*** 
296 0.0450 0.0496 
-13.250*** 8.652*** 
Control 296 -0.6679 0.0041 296 -0.4603 -0.1183 
ROS 
IT leaders 296 0.0518 0.055 
-10.014*** 4.479*** 
296 0.0518 0.0555 
-12.523*** 9.802*** 
Control 296 -1.9124 0.0015 296 -0.9741 -0.0622 
OI/A 
IT leaders 296 0.0895 0.0882 
-10.358*** 5.296*** 
296 0.0895 0.0882 
-12.017*** 10.348*** 
Control 296 -0.4074 0.0403 296 -0.2479 0.0127 
OI/S 
IT leaders 296 0.1192 0.1039 
-10.521*** 4.210*** 
296 0.1192 0.1039 
-11.714*** 9.767*** 
Control 296 -1.3263 0.0461 296 -0.2479 0.0127 
OI/E 
IT leaders 296 92.7738 32.7278 
-4.837*** -1.654* 
293 92.7738 32.7278 
-2.687*** -2.009** 
Control 296 185.1624 17.248 293 180.7033 15.1232 
COGS/S 
IT leaders 296 0.6719 0.7057 
-4.895*** -3.308*** 
296 0.6719 0.7057 
-7.755*** -7.514*** 
Control 296 1.5545 0.7392 296 1.0405 0.7555 
SGA/S 
IT leaders 296 0.1655 0.1381 
-9.212*** -4.441*** 
296 0.1655 0.1381 
-10.499*** -8.167*** 
Control 296 0.5979 0.2177 296 0.5465 0.2775 
OPEXP/S 
IT leaders 296 0.8374 0.8616 
-10.823*** -4.269*** 
296 0.8374 0.8616 
-11.491*** -9.002*** 
Control 296 2.1524 0.9362 296 1.5870 0.9506 
*** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level 
4.4.3 Testing for halo effect (H5-H8) 
Two regression models (4-1) and (4-2) were tested to assess whether the halo effect 
was present when selecting leading IT groups. The regression results are described in Table 
4.5. In almost all cases, prior performance had a significant impact on firm performance. For 
instance, the coefficient of prior year financial performance on the ROA of 2002 in the four-
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digit column was 0.206, which is significant at the 1% level. This means that the ROA of 
firms in 2002 was largely related to the ROA of firms in 2001. By the same token, the 
influence of IT capability on firm performance after controlling for prior firm performance 
can be estimated by the coefficient of IT capability. About two-thirds of the coefficients of IT 
capability in Table 4.5 were statistically significant at the 5% level. These results partially 
support the Hypotheses 5 and 6 in this study.  
Table 4.5 Results of Tests for Hypotheses 5 and 6 
  2002 
  Four-digit control group Two-digit control group 
Ratios Model N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
ROA 
1 674 0.043 0.206***  670 0.000 0.010  
2 674 0.044 0.198*** 0.037 670 0.046 -0.062 0.226*** 
ROS 
1 674 0.034 0.184***  670 0.057 0.239***  
2 674 0.044 0.162*** 0.104*** 670 0.084 0.199*** 0.168*** 
OI/A 
1 674 0.031 0.175***  670 0.000 -0.011  
2 674 0.032 0.166**** 0.042 670 0.033 -0.081** 0.195*** 
OI/S 
1 674 0.028 0.168***  670 0.052 0.227***  
2 674 0.040 0.146*** 0.109*** 670 0.074 0.194*** 0.154*** 
OI/E 
1 652 0.052 0.229***  667 0.883 0.939***  
2 652 0.055 0.233*** -0.053 667 0.885 0.940*** -0.044*** 
COG 
/S 
1 674 0.021 0.146***  670 0.000 0.016  
2 674 0.028 0.134*** -0.082** 670 0.027 -0.003 -0.164*** 
SGA 
/S 
1 674 0.026 0.162***  670 0.328 0.573***  
2 674 0.046 0.132*** -0.144*** 670 0.333 0.553*** -0.073** 
OPEXP 
/S 
1 674 0.027 0.165***  670 0.042 0.204***  
2 674 0.038 0.145*** -0.106*** 670 0.069 0.168*** -0.169*** 
  2003 
 
  
 Four-digit control group Two-digit control group 
Ratios Model N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
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Table 4.5 (continued) 
ROA 
1 674 0.000 0.008  670 0.042 0.205***  
2 674 0.008 0.001 0.091** 670 0.077 0.166*** 0.191*** 
ROS 
1 674 0.028 0.167***  670 0.001 0.028  
2 674 0.068 0.138*** 0.204*** 670 0.081 -0.035 0.290*** 
OI/A 
1 674 0.002 0.040  670 0.042 0.204***  
2 674 0.016 0.031 0.121*** 670 0.109 0.160*** 0.264*** 
OI/S 
1 674 0.030 0.174***  670 0.000 0.012  
2 674 0.073 0.145*** 0.208*** 670 0.140 -0.063* 0.381*** 
OI/E 
1 668 0.470 0.686***  667 0.965 0.982***  
2 668 0.471 0.686*** 0.030 667 0.965 0.983*** -0.013* 
COG 
/S 
1 674 0.013 0.115***  670 0.001 0.024  
2 674 0.047 0.097** -0.185*** 670 0.070 -0.020 -0.268*** 
SGA 
/S 
1 674 0.022 0.148***  670 0.019 0.139***  
2 674 0.037 0.127*** -0.124*** 670 0.171 0.049 -0.400*** 
OPEXP 
/S 
1 674 0.024 0.156***  670 0.005 0.074*  
2 674 0.068 0.127*** -0.212*** 670 0.136 -0.002 -0.370*** 
  2004 
 
  
 Four-digit control group Two-digit control group 
Ratios Model N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
ROA 
1 674 0.000 0.007  674 0.000 0.016  
2 674 0.047 -0.012 0.217*** 674 0.064 -0.042 0.259*** 
ROS 
1 674 0.152 0.390***  674 0.029 0.170***  
2 674 0.154 0.382*** 0.038 674 0.032 0.155*** 0.054 
OI/A 
1 674 0.005 0.069*  674 0.006 0.080**  
2 674 0.046 0.044 0.204*** 674 0.060 0.010 0.243*** 
OI/S 
1 674 0.103 0.321***  674 0.065 0.255***  
2 674 0.103 0.316*** 0.023 674 0.065 0.255*** -0.001 
OI/E 
1 668 0.807 0.898***  671 0.912 0.955***  
2 668 0.807 0.899*** -0.025 671 0.912 0.955*** -0.008 
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Table 4.5 (continued) 
COG 
/S 
1 674 0.399 0.631***  674 0.456 0.676***  
2 674 0.399 0.632*** 0.004 674 0.472 0.641*** -0.130*** 
SGA 
/S 
1 674 0.019 0.138***  674 0.122 0.349***  
2 674 0.026 0.127*** -0.082** 674 0.127 0.381*** 0.077* 
OPEXP 
/S 
1 674 0.183 0.428***  674 0.061 0.248***  
2 674 0.186 0.415*** -0.054 674 0.061 0.248*** 0.001 
Coefficients of prior ratio and IT capability are standardized. 
*** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level 
This study also examined the halo effect on the sustained financial performance of leading IT 
groups and their control counterparts. Table 4.6 displays the summarized results. Similar to 
the data from 2001-2004, the financial performance of firms was substantially associated 
with prior financial performance. The regression results also partially supported Hypotheses 
7 and 8 because nearly two-thirds of the coefficients of IT capability in Table 4.7 were 
significant.  
Table 4.6 Results of Tests for Hypotheses 7 and 8 
  
2005 
  
Four-digit control group Two-digit control group 
Ratios Model N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
ROA 
1 648 0.155 0.393***  648 0.099 0.315***  
2 648 0.171 0.365*** 0.129*** 648 0.123 0.276*** 0.158*** 
ROS 
1 648 0.205 0.452***  648 0.453 0.673***  
2 648 0.213 0.439*** 0.092*** 648 0.459 0.660*** 0.130*** 
OI/A 
1 648 0.154 0.393***  648 0.055 0.233***  
2 648 0.175 0.360*** 0.148*** 648 0.091 0.185*** 0.198*** 
OI/S 
1 648 0.191 0.437***  648 0.521 0.722***  
2 648 0.200 0.426*** 0.091*** 648 0.538 0.710*** 0.128*** 
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Table 4.6 (continued) 
OI/E 
1 646 0.066 0.257***  645 0.832 0.912***  
2 646 0.067 0.257*** -0.033 645 0.832 0.912*** -0.013 
COG 
/S 
1 648 0.314 0.560***  648 0.250 0.500***  
2 648 0.316 0.555*** -0.048 648 0.251 0.493*** -0.026 
SGA 
/S 
1 648 0.540 0.735***  648 0.888 0.942***  
2 648 0.554 0.723*** -0.118*** 648 0.890 0.939*** -0.042*** 
OPEXP 
/S 
1 648 0.228 0.477***  648 0.528 0.726***  
2 648 0.233 0.466*** -0.073** 648 0.544 0.715*** -0.129*** 
  2006 
 
  
 Four-digit control group Two-digit control group 
Ratios Model N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
ROA 
1 626 0.001 0.038  626 0.267 0.517***  
2 626 0.009 0.019 0.091** 626 0.281 0.544*** -0.121*** 
ROS 
1 626 0.284 0.533***  626 0.012 0.111***  
2 626 0.285 0.527*** 0.035 626 0.013 0.115*** -0.022 
OI/A 
1 626 0.004 0.066  626 0.204 0.451***  
2 626 0.017 0.040 0.115*** 626 0.216 0.479*** -0.115*** 
OI/S 
1 626 0.345 0.587***  626 0.119 0.345***  
2 626 0.346 0.583*** 0.029 626 0.124 0.358*** -0.069* 
OI/E 
1 626 0.697 0.835***  626 0.316 0.562***  
2 626 0.697 0.835*** -0.009 626 0.316 0.562*** 0.010 
COG 
/S 
1 626 0.357 0.598***  626 0.015 0.123***  
2 626 0.358 0.595*** -0.029 626 0.016 0.127*** 0.022 
SGA 
/S 
1 626 0.043 0.207***  626 0.359 0.599***  
2 626 0.055 0.185*** -0.111*** 626 0.364 0.607*** 0.070** 
OPEXP 
/S 
1 626 0.384 0.620***  626 0.138 0.371***  
2 626 0.385 0.616*** -0.031 626 0.143 0.385*** 0.074* 
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Table 4.6 (continued) 
  2007 
 
  
 Four-digit control group Two-digit control group 
Ratios Model N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
N 𝑅2 
Prior year financial 
performance 
IT capability 
dummy 
ROA 
1 592 0.010 0.102**  592 0.005 0.067  
2 592 0.052 0.083** 0.204*** 592 0.111 0.000 0.333*** 
ROS 
1 592 0.039 0.197***  592 0.267 0.517***  
2 592 0.064 0.178*** 0.161*** 592 0.303 0.437*** 0.204*** 
OI/A 
1 592 0.027 0.165***  592 0.010 0.100**  
2 592 0.064 0.140*** 0.195*** 592 0.154 0.022 0.388*** 
OI/S 
1 592 0.036 0.189***  592 0.140 0.375***  
2 592 0.059 0.172*** 0.151*** 592 0.204 0.276*** 0.270*** 
OI/E 
1 592 0.670 0.818***  589 0.799 0.894***  
2 592 0.671 0.817*** -0.032 589 0.801 0.892*** -0.046** 
COG 
/S 
1 592 0.083 0.289***  592 0.161 0.401***  
2 592 0.095 0.278*** -0.109*** 592 0.196 0.348*** -0.194*** 
SGA 
/S 
1 592 0.216 0.465***  592 0.204 0.451***  
2 592 0.229 0.448*** -0.114*** 592 0.242 0.394*** -0.203*** 
OPEXP 
/S 
1 592 0.093 0.306***  592 0.162 0.402***  
2 592 0.112 0.289*** -0.138*** 592 0.208 0.320*** -0.231*** 
Coefficients of prior ratio and IT capability are standardized. 
*** significant at the 1% level, ** significant at the 5% level, * significant at the 10% level 
 
4.5 Conclusion and Discussion 
4.5.1 Discussion 
We provided evidence that IT capability had a positive association with firm 
performance using IW 500 data from 2001-2004 contrary to Chae et al. (2014). We 
considered all firms in the same industry as control groups whereas Chae et al. (2014) 
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identified a single matched firm as control groups. We believe that it is more appropriate to 
show that IT leading firms outperform average firms in the same industry, as tested in our 
study, than to suggest whether an IT leader maintains a superior position over a single rival 
firm, examined in Chae et al. (2014). A firm’s strategic actions are highly influenced by other 
companies in the same industry (DiMaggio and Powell, 1983), and industry membership has 
a critical influence on a firm’s profitability (McGahan and Porter, 1997). Especially, when a 
firm is exposed to uncertainty, the firm is likely to decide its strategic posture, which means 
the intent of a strategy relative to the current and future state of an industry, by following 
other firms’ behaviors in the same industry instead of observing a rival firm’s intention 
(Courtney et al., 1997). Similarly, when a firm invests in IT, the firm considers industry 
average rather than a firm’s peers (Mithas et al., 2013). In this sense, it is desirable to 
compare a firm’s performance with industry average rather than a specific peer.  
 We need to apprehend what factors caused the disparate result between Chae et al. 
(2014) and this research. The mode of selecting the control group (i.e., a matched firm or all 
firms in the same industry) seems a noticeable factor which brings about the inconsistent 
results. However, the possible selection bias from the choice of single benchmark group 
(Santhanam and Hartono 2003) cannot be a serious concern because Chae et al. (2014) 
considered 296 leader-control pairs in four years and the sample size was large enough. 
Instead, there must be moderating or mediating factors that we did not consider. For instance, 
the firm size of control groups might have influenced firm performance. The firms in control 
groups investigated in Chae et al. (2014) were generally bigger than the firms in the control 
groups in this study. A large body of prior research has shown that firm size has an effect on 
firm performance such as ROA or Tobin’s Q (Wiggins and Ruefli, 2002). Also, the 
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utilization of IT is closely related to firm size (Atasoy et al., 2016). Thus, the size of control 
groups may have had an effect on the relationship between IT capability and firm 
performance.  
 Another possible cause for the discrepancy could be connected to the industry factors. 
Kohli and Devaraj (2003) proved that the type of industry had a significant moderating 
impact on the payoff metric. Mithas et al. (2012) showed that IT has a greater effect on firm 
profitability in service industries than in manufacturing industries. We may need to 
investigate the impact of IT capability on firm performance according to the industry sectors 
rather than aggregate the impact to understand the mixed results.  
 Bharadwaj (2000) has been cited more than 3,500 times according to Google Scholar. 
The reason that the paper has such an influential position is that it provided a theoretical 
background to show how and why IT contributes to firm performance. Without using the 
concept of IT capability, it is still elusive to link IT to the economic value of a firm (e.g., 
profitability). Bharadwaj (2000) suggested that IT capabilities, IT resource with the ability of 
using them, are idiosyncratic and firm-specific resources that are not transferable to other 
firms and contribute to the competitiveness of firms. During the last 16 years, there were 
substantial changes and improvements in IT. Enterprise resource planning, e-commerce, 
customer relationship management, and knowledge management were introduced after the 
mid of the 1990s (Wang, 2010). It can be argued that the concept of IT capability is outdated 
in the sense that the construct does not reflect the newly developed IT systems. A specific 
method for measuring IT capability can be evolved over time and has changed to include the 
changing nature of IT (Lee et al., 2015; Lu and Ramamurthy, 2011). However, this study 
suggests that the core tenet that IT capability is the source of competitive does not change. 
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This is the implication for the practitioners. A firm’s IT applications and its ability of using 
them are still critical to outperforming its rivals in the same industry.      
 We would argue the necessity of replicating studies in the IS research area. As Dennis 
and Valacich (2014) stated, “replication is one of the main principles of the scientific 
method. […] Replication will either improve confidence in our research findings or identify 
important boundary conditions.” (p. 1) To expand our understanding of a certain topic in the 
IS area, we need to retest and affirm the research results of prior studies. Particularly, when 
mixed findings are uncovered, it becomes difficult to overemphasize the need for 
replications. Replication studies do not have limited theoretical contributions in the sense that 
a theory is iteratively improved and elaborated by developing conceptual models and 
supporting the models with empirical results. Also, replications are necessary to increase the 
generalizability of research models to other research settings (Compeau et al., 2012). 
4.5.2 Conclusion 
This study replicated and extended three prior MIS Quarterly studies on the 
contribution of IT capability on firms’ financial performance. Bharadwaj (2000) and 
Santhanam and Hartono (2003) evidenced the positive association between IT capability and 
firm performance based on IW 500 data from 1991-1994. In contrast, Chae et al. (2014) 
identified no relationship between IT capability and firm performance using IW 500 data 
from 2001-2004. The present study similarly analyzed IW 500 data from 2001-2004 but 
compared the financial performance of leading IT groups with that of all firms in the same 
industry, as accomplished by Santhanam and Hartono (2003). Interestingly, contrary to the 
results reported by Chae et al. (2014), we observed a positive impact of IT capability on 
firms’ financial performance. We do not argue that the procedure of Chae et al. (2014) or 
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their research results were inappropriate; instead, we contend that the research findings can 
be differentiated depending on the selected control group. According to the results of this 
study, IT capability played a critical role in developing the competitive advantage of firms 
and was an advantage that could be sustained in subsequent years.   
Appendix 4.A IT capability and Information Week 500 Lists 
This research and three prior MIS Quarterly studies measured IT capability by 
utilizing InformationWeek (IW) list. Prior studies mentioned that the criteria for identifying 
IT leading firms have changed, leading to inconsistent research results about the relationship 
between IT capability and firm performance (Chae et al., 2014, Santhanam and Hartono, 
2003). We have reviewed the criteria used by InformationWeek in the early 1990s and 2000s. 
We have confirmed that there was a change in the criteria as summarized in Table 4.A.1.  
Table 4.A.1 The Criteria for identifying IT leading firms 
Years Criteria Source 
1991-1992 
IT leaders are ranked based on the value of their installed 
base of technology.  
Chae et al. (2014) and 
InformationWeek 
(1991; 1992)9 
1993-1994 
Revenue and the use of technology were the key criteria for 
identifying IT leaders. 
Chae et al. (2014) and 
InformationWeek (1993; 
1994)10 
2001-2004 
InformationWeek editors identified innovative IT 
organizations based in the U.S. that demonstrated a pattern of 
technological, procedural, and organizational innovation. 
Firms are known to have successfully launched innovative or 
strategic applications tend to be ranked as the leaders. 
Chae et al. 
(2014) and 
InformationWeek (2001; 
2002)11 
 
 In 1991-1994, IT leaders were identified based on the value of installed IT 
applications within firms or the revenue of the firms. On the other hand, the focus was given 
                                                 
9 InformationWeek, Sep. 16, 1991; Sep. 21, 1992 
10 InformationWeek, Sep. 27, 1993; Oct. 10, 1994 
11 InformationWeek, Sep. 7, 2001; Sep. 23, 2002 
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to the effective and efficient use of IT as well as innovative applications when IW editors 
selected IT leaders in 2001-2004. Therefore, it is not appropriate to compare directly the 
results of Bharadwaj (2000) and Santhanam and Hartono (2003) with the conclusion of Chae 
et al. (2014). However, our study and Chae et al. (2014) are using the same criteria, which 
were consistent in 2001-2004. 
 Another concern of using IW 500 is whether the criteria reflect the conceptual 
definition of IT capability. IT capability encompasses three concepts: IT infrastructure, the 
managerial ability of IT, and intangible assets in IT applications (Bharadwaj, 2000). It seems 
that the criteria used in 1991-1992 did not fully represent the definition of IT capability since 
they were more concentrated on the IT infrastructure; the criteria in 1993-1994 did not 
measure IT but assessed a firm’s financial performance. However, the criteria used for IW in 
2001-2004 have a good fit for the definition of IT capability because the technological 
innovation assesses IT infrastructure, procedural innovation describes intangible aspect such 
as business processes, and organizational innovation evaluates the managerial aspect of IT. 
IW 500 list can be used as a proxy for IT capability although survey approach (Bhatt and 
Grover, 2005; Lu and Ramamurthy, 2011) may complement the limit of secondary data. 
Other secondary variables for IT such as IT expenditure, IT assets, and IT capital may not be 
proper indices to measure IT capability since they only considered only one aspect of IT 
capability.  
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CHAPTER 5.  CONCLUSIONS 
 This dissertation examines whether and how information technology contributes to 
the financial performance of firms based on the competitive dynamics literature and the 
resource-based view. In Chapter 1, the need for research on the business value of IT with the 
lens of competitive dynamics as well as the resource-based view was described. Each essay 
in Chapters 2, 3, and 4 has suggested a specific research model and provided empirical 
results for testing the model. Drawing on the competitive dynamics framework, the concept 
of IT capability gap between two competing firms was defined, and the association between 
IT capability gap, supply chain leanness, and firm performance was suggested in Chapter 2. 
IT improves firm performance through enhancing a firm’s supply chain leanness. Continuing 
the discussion in Chapter 2, Chapter 3 has tested how IT capability supports the competitive 
actions of firms and their subsequent effect on firm performance. General competitive 
actions of firms were analyzed rather than focusing on a specific type of competitive actions 
(i.e. supply chain leanness). Additionally, the positive association between IT investment and 
competitive actions has been also validated. Through the results of Chapters 2 and 3, this 
dissertation argues that IT generates the business value of a firm when the firm has 
advantages in exercising competitive actions over its rival firms. Chapter 4 has focused 
exclusively on the replication of prior studies on IT capability and firm performance. 
Compared to the arguments and results of prior studies, the results in Chapter 3 suggests that 
IT capability does contribute to the superior financial performance of firms. The mixed 
results have come from the different approaches of identifying control groups in prior 
studies.  
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Taken together, three essays contribute to enhance our understanding of how IT 
generates business value within firms and how IT is associated with the competition among 
firms. This dissertation may complement and extend prior studies on the business value of IT 
by including the competitive dynamics approach and the rivalry view. According to the 
results of this dissertation, IT capability has a positive impact on firm performance, but the 
relationship is fully mediated by the competitive actions, such as supply chain leanness and 
the volume of competitive actions. In addition, the rivalry view is important to understand a 
firm’s competitiveness. This dissertation supports that firms with superior IT capabilities 
realize better financial performance over their rival firms in the same industry.  
